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The International Correspondence Schools 
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The correspondence method enables any ‘ 
who will study to educate himself at home, 
without loss of time from work. It is pret 
erable to night schools or home study with 
text-books and. next to a college course, is the 


best way to gain an education. 
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Arithmetic, Algebra, Geometry and Trigonometry, 
Elementary Mechanics, Hydromechanics, Pneumatics, 
Heat. Mechanical Drawing, Steam and Steam 
Engines, Strength of Materials, Applied Mechanics, Boilers, 
Machine Design, Dynamos and Motors 


It constitutes a thorough education 1n the theory 
of Mechanics. The price of this scholarship i 
Thirty-five Dollars when paid in advance, o1 
Forty Dollars in installments. The Mechanical 


Drawing Scholarship is a thorough course in 
Mechanical Drawing and Lettering Price, 
Twenty-five Dollars in advance, or Thirty Dol 
lars in installments. We are very successful in 


teaching drawing 
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Canada or Mexico. 
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For any light work. Large 
oe Range. Low Prices, 
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Now Manufactured by 


A. J. WILKINSON & CO. 


180-188 Washington Street, 
BOSTON, MASS. 
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A GOOD TIME 


to substitute ROLL- 
ING for RUBBING 
friction is when re- 
1 pairs are being made 
at the begin- 
ning of the 
new year. 











Put in a few 
HYATT FLEXI- 
BLE BEARINGS, 
and note the result. 


General Office, 450 Market St., 
NEWARK, N. J. 
New York Office, 26 Cortlandt St. 





for all purposes. PHOSPHOR 


BRASS = INZE — —— — meng 
CASTINGS : s pg ‘inished Brass Work 


NOLTE BRASS CO. 


68 AND 70 EAST WASHINGTON STREET, SPRINGFIELD, O, 


=z OIL GAS PLANTS 


=| GAS BLAST FURNACES AND 
HIGH PRESSURE BLOWERS 


For the economical generation and systematic applic 
of HEAT 


Catalogues on Application. 


AMERICAN GAS FURNACE CO., 


80 NASSAU STREET, NEW YORK. 
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English Agency, CHAS. CHURCHILL & CO., Ltd., London & Birmingham, Eng. 
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SPECIAL AND TITANIC STEELS. * BOSTON oe = YORK. 
Ycu’ve been doit 1g your grinding on an attachment rigged up on 
a lathe. haven’ t you Used n » water, and took plenty of time to get 
a jobout? Stopa minute. One of our machines, specially adapted, 
on which plenty of water ‘is used, wi vill « lo the work in half the time 


and make a better job. That’seconomy. Send for full information, 


LANDIS BROS., Manufacturers, lene Pa.,U.S.A. 
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FINE TAPS 


OF EVERY DESCRIPTION, 
U. S. A. 
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Manufactured by WELLS BROS. & CO., Greenfield, Mass., 








For All Shaft Sizes. HUB THRUST BEARINGS, 


They Kill Friction, 
They Save Oil, 
They Cannot Heat. 


» They Will Run at Any Speed, 
; They Will Carry Any Load, 
They Are Durable. 


THE BALL BEARING CO. 


10 Watson St... BOSTON, MASS. 








PATENTED. 
Write for Prices. 




















o Or Parts of Machinery of any kind, 
3.¢ MACHINERY “""*s 
NQY and Inventions Perfected. 
—~ AND er 
a : 2 f Write for estimates to 
yw T0 OLS or F. R. McMULLIN MFG. CO., 
2 All PUrpOSeS. suite siSBTAOM Sane st. Chicago, I. 
Upright | MOFFET PORTABLE DRILL. 
AND UNSURPASSED f? Weighs e Ibs. ond 
i AS A F 4 amen a ieee 
Radial REAMER. er 


RUNS WITH STEAM 


—OR— 





Drills 





WITH position. COMPRESSED AIR. 
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utomatic 
Stop. * * 
AURORA eaten by 
TOOL WKS.,| Send for Circular. TURAN J.  G. es 


NEW YORK. 





Aurora, Ind. 
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DRILLS. 


SSS SSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSSES 
12" 16" 2 24° 28° 32° 36° 40° & 44" 
The most modern Drill Presses in the market. 

Hammered Steel Spindles, Phosphor Bronze Worm- Wheels, 

Steel Pinions, Etc., Etc 
Our Automatic Stop excels everything of the kind. 

Don’t buy until you have investigated what we have to offer. 

Send for Catalogue. 


Built by The Hamilton Mch. Tool Co. 


Zimmerman Ave., Hamilton, Ohio. 
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Buyers’ Finding List. 


ADDING MACHINES, 


Grant Calculating Machine Co., Boston, Mass. 
AIR COMPRESSORS. 

Guild & Garrison, Brooklyn, 

Ingersoll-Sergeant Drill Co., 

Rand Drill Co., New York. 
ASBESTOS CEMENT FELTING. 

Johns Mtg. Co., H. W., New York. 
BALLS, STEEL. 

Cleveland Machine Screw Co., Cleveland, O. 
BEARINGS, ANTI-FRICTION. 

Ball Bearing Co., The, Boston, Mass. 

Hyatt Roller Bearing Co., Newark, N J 


N. Y. 
New York 


Mossberg & Granville Mig. Co., Providence, 
me 2. 
BELTING. 
Schultz Belting Co., St. Louis, Mo 


BELT DRESSING. 


Dixon Crucible Ce., Joseph, Jersey City, N. J. 
BICYCLES. 
Pope Mtg. Co., Hartford, Conn 


BICYCLE TOOLS. 
American Gas Furnace Co., New York. 
Armstrong bros.’ ‘fool Co., Chicago, Ill 
Bickford oe & Tool Co Cc incinnati, O. 
Bliss Co., W., Brooklyn, N.Y. 
Brown & aden Mfg. Co., Providence, R. I. 
Cleveland Mach. Screw Co.. Cleveland, O. 
Davis & Egan Mach. Tool Co., Cincinnati, O, 
Diamond nctsions Co., Providence, R. I 
Ferracute Machine Co., Bridgeton, N. J. 
Garvin Machine Co., New York. 
Geometric Drill Co., New Haven, Conn. 


Hill, Clarke & Co., Boston, Mass. 
McCabe, J. J.,. New York. 
Mfg. Co., Providence, 


Mossberg & (iranville 


Niles Tool Works Co., Hamiiton, O 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York, 
Wells Bros. & Co., Greenfield, Mass. 
Woodward & Rogers, Hartford, Conn, 


BICYCLE TUBING. 
Armstrong Bros.’ Tool Co., Chicago, Il 
Pope Tube Co., Hartford, Conn, 


BLOWERS. 
American Gas Furnace Co., New York, 
Buffalo Forge Co., Buffalo, N. Y. 
Sturtevant Co., B. F., Boston, Mass. 


BOILERS, STEAM. 
Greenfield, W. G. & G., East Newark, N. J. 
Weston Engine Co., Painted Post, N. Y. 
Wetherill Mach. Co., James P., Chester, Pa, 


BOLT CUTTERS. 
Acme Machinery Co., Cleveland, O. 
Davis & Egan Machine Tool Co., Cincinnati, O. 
Detrick & Harvey Machine Co., Baltimore, Md. 
Geometric Drill Co., New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 
National Machinery Co., Tiffin, O. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reece, Edw. J , Greenfield, Mass, 
Sellers & Co. ine. , Wm., Philadelphia, } a. 
Strelinger & c o., Chas. A., Detroit, Mich 
Webster & Perks Tool Co., Springiield, oO. 
Wells Bros. & Co., Greenfield, Mass 
Wiley & Russell Mfg. Co., Greentield, 


BOOKS. 


Audel & Co., 


Mass, 


Theo., New York. 

Baird & Co., Henry Carey, Philadelphia, Pa. 
Brown & Sharpe Mfg. Co., Providence, R. 1. 
Grant Gear Works, Boston, Mass. 

Henley & Co., Norman W., New York. 
Philadelphia Book Co., Philadelphia, Pa. 


Strelinger & Co., Chas. A., Detroit, Mich, 
Wiley & Sons, John, New York. 


BORING AND TURNING MILLS. 
Betts Machine Co., Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Bickford, H., Lakeport, N. H. 

Bullard Machine Tool Co., Bridgeport, Conn. 
Davis & Egan Machine Tool Co., Cincinnati,O. 
Newark Machine Tool Works, Newark, N: J. 
Niles Tool Works Co., Hamilton, O. 

Pond Machine Tool Co., Plainfield, N. J. 
Prentiss Tool & Supply 'Co., New York. 
Sellers & Co., Inc.. Wiiliam, Philadelphia, Pa. 


BORING AND TURNING T' FOR 
GEOMETRIC SHAPES. 


Geometric Drill Co., New Haven, Conn, 


Pryibil, P., New York. 


BRASS WORK, SPECIAL. 


Nolte Brass Co., Springfield, O. 


Buchel Machine Works, New Orleans, La. 


New Process Raw Hide Co., Syracuse, N. Y. 


Brown & Sharpe Mfg. Co., Providence, R. I. 
Standard Tool Co., Athol, Mass 

Strelinger & Co., Chas. A., Detroit, Mich, 
Wilkinson & Co.. i Boston, Mass. 





A Twenty Years’ Record! 


THIS CHUCK has 
been continuously ad 
vertised in the Amere 

7} ican Machinist since 
— the first issue of the 


Pn ot 

n spite of imitations 
the largest number of 
sales of the Almond 
Drill Chuck were made during the year 1895. 


T. R. ALMOND, 
83 Washington Street, 


Thos. H. Dallett & Co. 


PHILADELPHIA. 
MANUFACTURERS OF 


Portable Drills, Hand Drills, 

Boiler Shell Drills, 
ELECTRIC 
DRILLS. 






Brooklyn, N. ¥. 






















BOOK OF TOOLS. 


Of course any one 
/knows whe re to buy the 
common, everyday 
things. ‘A Book of 
Tools” tells all about 
them. The uncommon, 
every-other-day things 
you don’t know so much 








about, and ‘‘A Book of 

Tools” tells lots about 
(usps them. Itisn’ta very big 
— book, but it contains a 
great deal, and is in 

valuable to the buyer 


and of all kinds of Tools, Machinery 
and Supplies. It contains 550 pages and 
upwards of 2,000 illustrations, and will be 
se ot post- paid to any address upon receipt 
of 25 cents in stamps. 


CHAS. A. STRELINGER & CO., 
DETROIT, MICH. 
ee he 'L Vast. wt 
ttn” made h dad 
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Newark Machine Tool Works, Newark, N. J. 


CARBORUNDUM. 


Carborundum Co., Niagara Falls, 


CASTINGS, BRASS. 


Nolte Brass Co., Springfield, O 


CASTINGS, IRON. 


Builders iron Foundry, Providence, R. I. 
Shriver & Co., T., New York. 


CASTINGS, PHOSPHOR BRONZE. 


Nolte Brass Co., Springfield, O. 


CASTINGS, STEEL. 
Reliance Steel Castings Co., 
Pa. 


CEMENTS, ETC.—FIRE-PROOF. 


Johns Mfg. Co., H. W., New York. 


CENTERING DRILL. 


slocomb & Co., J. ‘l., Providence, R. IL. 


CHUCKS, DRILL. 
Almong, ‘TT. K., Brooklyn, N. Y. 
Cushman Chuck Co., Hartford, Conn, 
Hogyson & Pettis Mfg. Co... New Haven, Conn, 
Horton & Son Co., E., Windsor Locks, Conn, 
Morse Twist Drill & Machine Co , New Bed- 

ford, Mass. 

Oneida Mfg. Chuck Co., One —., mn. ¥. 
Pratt Chuck Co., Clayv ile, N | ae # 
Prentiss Tool & Supply Co., New York. 
Skinner Chuck Co, New Britain, Conn. 
Trump Bros. Machine Co., Wilmington, Del, 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Whiton Machine Co., E., New London, 


Conn. 
CHUCKS, LATHE, 
Cusnman Chuck Co., Hartford, Conn. 
Hardinge Bros., ¢ ‘hicago, Ill. (Split Chucks.) 
Hoggson & Pettis Mfg. Co., New Haven, Conn, 
Horton & Son Co., E.. Windsor Locks, Conn, 
National Chuck Co., New York 
Oneida Mfg. Chuck Co., Oneida, N. Y. 
Pratt & Whitney Co., Hartford, Conn, 
Pratt Chuck Co., C layv ille, N. y. 
Prentiss Tool & Supply Co. cas York. 
Skinner Chuck Co., New Britain, Conn. 
Whiton Machine Co., D. E., New London, 
Conn 
CHUCKS, TAPPING. 


National Chuck Co., New York. 


CLUTCHES, FRICTION. 
Bliss Co., E. W., Brooklyn, N. Y. 
Evans Friction c one Co., Boston, Mass, 
New Haven Mfg. Co., New Haven, Conn.! 


CONDENSERS. 
Conover Mfg. Co., New York. 
Guild & Garrison, Brooklyn, N. Y, 
CORUNDUM WHEELS. 
Hampden Corundum Wheel Co., 
Mass. 
Vitrified Wheel Co., 
COUPLINGS. 
Stuart’s Foundry — oe ichine Works, R. J., 
New Hamburgh, N. 


COVERINGS, NON: CONDUCTING, 
PIPE AND BOILER. 


Johns Mfg Co., H. W., New York. 
CRANES. 

Maris Bros., Philadelphia, Pa. 

Prentiss Tool & Su »ply Co., New York. 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 


CUT TING-OFF MACHIN 
Armstrong Mfg. Co., The, Bridgeport, Connf 
Hill, Clarke & Co., Boston, Mass. 
Hurlbut-Rogers Mach.Co., So. Sudbury, Mass, 


DIES, SCREW-CUT TING. 
Acme Machinery Co., Cleveland, O, 
Besly & Co., Chas. a. Chicago, I], 
Detrick & Harvey Machine Co., Baltimore,Md. 
Geometric Drill Co., New Haven, Conn, 
ones & Lamson Machine Co.. Springfield, Vt. 
fontgomery & Co., New York. 
National Chuck Co., New York 
Pratt & Whitney Co., Hartford, Conn, 
Strelinger & Co., Chas. A., Detroit, Mich.) 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co.. Greenfield, Mass, 


DRAWING INSTRUMENTS, ETC, 


Alteneder & Sons, T., Philadelphia, Pa. 
Keuffel & Esser Co.. New York. 


DRILLING MACHINES. 
Adt & Son, John, New Haven, Conn. 
Aurora Tool Works, Aurora, Ind. 
Barnes Co., W. F. & John, Rockford, Ill, 
Betts Machine Co.. Wilmington, Del. 
Bickford Drill & Tool Co., Cincinnati, O. 
Blaisdell & Co.. P., Worcester, Mass. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Dietz, Schumacher & Boye, Cincinnati, O. 
Dwight Slate Machine Co., Hartford, Conn. 
Fitchburg Machine Works, Fitchburg, Maas, 
Foote, Barker & Co. Cleveland, O. 
Fox Machine Co., Grand Rapids, Mich. 
Gang & Co.. Wm. E, Cincinnati, O. 
Garvin Machine Co., New York 
Gould & Eberhardt. Newark, N. J. 
Hamilton Machine Tool Co., Hamilton, O. 


a. S. 


Ltd., Pittsburgh, 


Brightwood, 


Westfield, Mass. 





lew Yor«#& — 


Hill. Clarke & Co., Boston, Mass. 
McCabe, J. J., New York. 
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DRILLING MACHINES—Continued. 


Montgomery & Co.,New York. 

Mossberg & Granville Mfg. Cu., Providence, 
R. 1. 

New Haven Mfg. Co., New Haven, Conn. 

Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Norton & Jones Machine Tool Works, Plain- 
ville, Conn, 

Pond Machine Tool Co, Plainfield, N. J 

Pratt & Whitney Co., Harttord, Conn 

Prentiss Tool & Supply Co., New York. 


Rogers, John M., Boat, Gauge & Drill Works, 
Gloucester City, N. J. 
Sellers & Co., Inc., Wm., Philadelphia, Pa, 


Sibley & Ware, South Bend, Ind 

Snyder, J. E., Worcester, Mass. 

Strelinger & Co., Chas. A., Detroit, Mich, 
Timolat, J. G., New York. 

Union Tire Co., Plainfield, N. J 

Warner & Swasey, Cleveland, VU. 

Wells Bros. & Co., Greentield, Mass 
Wilkinson & Co., A. J., Boston, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass, 
Woodward & Rogers, Hartford, Conn, 


DRILL GAGE. 


Wyke& Co.,, J., East Boston, Mass 


DRILL RODS. 


Wheelock & Co., Boston, Mass. 
Pittsburgh, Pa, 


Abbott, 
Crescent Steel Co., 


DRILLS, TWIST. 


Besly & Co., Chas. H., Chicago, Iil. 

Cleveland Twist Drill Co.,, ¢ ae veland, O. 

McFadden Co., Philadelphia, Pa. 

Montgomery & Co ,New Y — 

Morse Twist Drill & Machine Co., 
ford, Mass 


New Bed- 


DROP FORGINGS. 


Wyman & Gordon, Worcester, Mass. 


DYNAMOS. 


DYNAMOS 


Colburn Electric Mfg. Co., Fitchburg, Mass 
Crocker-W heeler Electric Co., New York, 
General Electric Co.. New York 

» NICKEL-PLA TING. 
cae, tric Mfg Cc Fitchburg, Mass 
Diamond Machine Co., p rovidence, K. 1. 


ELECTRIC MACHINERY. 


Crocker-Wheeler Electric Co., New York, 
Genera! Electric Co.; New York 


ELEVATORS. 


EMERY 


Albro-Clem Elevator Co., Philadelphia, Pa, 
Chas. H., Chicago, II1!. 
Providence. R. I. 
Brightwood, 


Besly & Co., 

Diamond Machine Co.. 

Hampden Corundum Wheel Co., 
Mass. 

Montgomery & Co., New York. 

Norton Emery Wheel Co., Worcester, Mass, 


Sterling Emery Wheel Co.. Tiffin, O. 
Strelinger & Co.. Chas A . Detroit, Mich 


Vitrified Wheel Co., Westfield, Mass 


ENGINES, GAS AND GASOLINE. 


Daimler Motor Co., **Steinway,’”’ Long Island 
City. B. YF. 

Mietz & Weiss. New York. 

Otto Gas Engine Works, Philadelphia, Pa. 

Pierce Engine Co., Racine, Wis. 

Springfield Gas Engine Co., Springfield. O. 

Weber Gas and Gasoline Engine Co., Kansas 
City, Mo. 


Webster Manufacturing Co., Chicago, Ill. 


ENGINES, ST 


FEED WATER 


Ames Iron Works, Oswego, N. Y. 

Buffalo Forge Co., Buffalo, N. Y. 

Forbes & Co., W. D., Hoboken, N, J. 

Frick Co., The, Waynesboro, Pa, 

Greenfield, W. G. & G., East Newark, N. J 
Keystone Engine & Mach. Works, Phila.. Pa. 
Weston Engine Co., Painted —_ eS A 
Wetherill Mach. Co . James P., Chester, Pa. 


HEATERS AND 


PURIFIERS. 


Springfield, O 


He »ppes Mfg. Cex 
, Taunton, Mass 


Taunton Locomotive Mfg. Co 


Arcade File Works, New York. 
Besly & Co.. Chas. H., Chicago, Ill. 
McFadden Co., Philadelphia. Pa. 
Montgomery & Co., New York. 
Nicholson File Co., Providence, R. I, 
Reynolds Bros , Columbus, O 

Strelinger & Co.. Chas. A., Detroit. Mich. 


FIRE-PROOF CONSTRUCTION 


MATERIALS. 


Johns Mfg. Co., H. W., New York. 


FORGES. 


American Gas Furnace Co., New York. 
Buffalo Forge Co., Buffalo, N. Y. 
Wilkinson Co. The. Chicago, Il. 


FRICTION CONES. 


Evans Friction Cone Co., Boston, Mass. 


American Gas Furnace Co., New York 
Brown & Sharpe Mfg. Co., Providence, R. I. 


GAGES. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Coffin & Leighton. Syracuse. N. Y. 

Pratt & Whitney Co., Hartford. Conn 

Rogers’ John M., Boat. Gauge & Drill Works, 
Gloucester City, 


N. 
Wyke & Co.. J.. East Boston, Mass. 


THE WORLD RENOWNED 





Starts Lower, 

Works Higher, 

Lifts Further, 
Handles Hotter Water 





THAN ANY OTHER AUTOMATIC INJECTOR. 


SEND FoR CATALOG. 


PENBERTHY INJECTOR CO. 
124 Seventh Street, DETROIT, MICH, 


Largest Injector Manufacturers in the World. 











A NEW CATALOGUE 


- Fine Machinist 
T. SLOCOMB & Co.,, Provi 


s’ Tools has just been issued by 


idence, R. L., and it 
every thorough me 
in good tools in the me- 
for new Catalogue * E 


hould be in the hands of 
and believer 
hanical work. Ask 


best 











Cut Theoretically Correct. 
Special facilities for cutting worm 
wheels. 


HUGO BILGRAM, 


Machinist, 


440 N. 32th St., Phila., Pa, 


WiGH CLASS ENGINE. LATHES. 





PATENTED 
With New and Valu- 
able Features. 
MADE ONLY BY 


THE BRADFORD MILL COMPANY, “~~ 







cee ie ot on aplication, 'e* CINCINNATI, OHIO, U.S.A. 
; 

ENGLAND: Chas. Church & Co,, Ltd., London & Birmingha 

NEW YORK: Garvin Mac hine ¢ o., ~ Spring and Varick Sts 





BOOKS 


CATALOGUE FREE. 


ee ET 
For MACHINISTS, 
ENGINEERS, 
ELECTRICIANS, 


PRACTICAL AND 


PHILADELPHIA BOOK CO.,  'ScLCNEe 
19 S. Ninth St., PHILADELPHIA, PA. 








Y P. BLAISDELL & CO., 


Manufacturers of 


é Machinists’ Tools 


Worcester, Mass. © 
W.. Burton, Gairrrrus & Co 


andon Agta.: 














BLOND 


Pearl & Plum 





JACKS, LEVELING. 


KEYWAY 








GEAR CUTTERS. 


Brainard Milling Ma ne Co., Boston, Mass 
Brown & Sharpe Mix. Co., Providence, K. i 
Gould & Eberhardt, Newark, N. J. 


Grant Gear Works, Boston, Mass, 
Hill, Clarke & Co., Boston, Mass 
McCabe, J. J., New York 

Pratt & Whitney Co., Hartford, Conn 


New York 
ladelphia, Pa 


tiss Tool & Supply Co., 


Sellers & Co., Inc., Win., Ph 


Whiton Mach, Co., D. E., New London, Cona, 
GEARS. 

Bilgram. Hugo, Philadelphia, Pa 

Boston Gear Works, Boston, Mass 

Brown & Sharpe Mfg. Co., Providence, R. 4 

Grant Gear Works, Boston, Mass 

New Process Raw Hide Co., Syracuse, N. ¥. 

Shriver & Co., T.,. New York 
GRAPHITE. 

Dixon Crucible Co., Joseph, Jersey City, N, J. 
GRINDING AND POLISHING 

MACHINES. 

Besly & Co., Chas. H., ¢ cago, Il 

Brown & Sharpe Mfg. Co., Providence, R. L 

Builders lron Soueder. Providence, R., I, 

Diamond Machine Co., Providence, R. 1, 

Garvil Machine Co., New York 

, Clarke & Co., Boston, Mass 

L andi 8 “Bro s.. Waynesboro, Pa 

Norton Emery Wheel Co., Worcester, Mass, 

Prentiss Tool & Supply Co., New York 

Sellers & Co., Inc Wm. Philade Iphia, Pa. 

Strelinger & Co., Chas, A., Detroit, Mich, 

Wells Br & Co., Greentield, Mass 


GRINDERS, CENTER. 


Barker & Co, William. Cincinnati, O 
Diamond Mac ne Co., Providence, R. I 
[rump Bros. Machine Co., Wilmington, Del, 


GRINDING MACHINE, CUTTER. 


Brown & Sharpe Mfg. Co., Providence, R. L 

Cincinnati Milling Machine Co., Cincinnati, O, 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, UO 

Diat 1 Machine Co, Providence, R, I 

Garvin Machine C« New York 

Hill. Clarke & Co, Boston, Mass. 

Norton Emery W 1 Co.. Worcester, Mass. 
Pratt & Whitney Co He irtford, Conn 
rentiss Tool & Supy y Co., New York 

We s Bros. & ( qire ates, Mose 


Woodward & Rogers, Hartford, nn 


GRINDING MACHINE, SURFACE, 


Brown & Sharpe Mf Co, Providence, R 
Diamond Ma hine Co Pr vik nee, R, I 
W anand a Rogers “Hartford Conn, 


GRINDING MACHINE, UNIVERSAL. 


Brown & Sharpe Mfg. Co., Providence, R. I 
Diam i Ma ne Co., Providence, R, I 
Landis Bros., Waynesboro, Pa. 


HACK SAWS. 


Besly & Co., Chas. H., Chicago, II, 

Montgomery & Co., New York. 

Q. & C. Co., Chicago, Ill 

Strelinger & Co., Chas. A., Detroit, Mich. 
HAMMERS, DROP. 

Long & Allstatter Co., Hamilton, O 

Miner & Peck Mfg. Co., New Hie iven, Conn, 

Mossberg & Granville Mfg. Co., Providence, 

R.] 

Pratt & Whitney Co., Hartford, Conn. 

Prentiss Tool & Supply Co., New York. 

Stiles & Fladd Press Co., Watertown, N. Y¥. 

Stiles & Parker Press Co., Brookly y 
HAMMERS, POWER. 

Bradl Co., The, Syracuse, N. Y 

Bremer Machine Co, G. }., Kalamazoo, Mich, 

Hill. Clarke & Co., Boston. Mass 
HANGERS. 

Prvibil, P.. New York 

Sellers & Co., Inc., Wm., Philadelphia, Pa, 
HOISTS. 

Maris Bros., Philadelphia, 


Ps 
Sellers & Co., Inc., Wm Philadelphi a, Pa. 


HYDRAULIC MACHINERY. 


The Watson-Stillman Co., New York, 
INJECTORS. 
Penberthy Injector Co., Detroit, Mich. 
Sellers & Co.. Inc.. Wm., Philadelphia, Pa, 


Newark Machine Tool Works, Newark, N. J, 


KEY-SEATER. 


Burr & Sons, John T., Brooklyn, N. Y. 
CUTTER. 


Baker Bros., Toledo, O. 


LATHES (see also Turret Lathes). 


& John, Rockford, IIL 
Blaisdell & Co.. P., Worcester, Mass 
Bradford Mill Co., The, Cincinnati, O. 

Brown & Sharpe Mfg. Co., Providence, R. I 
Bullard Machine Tool Co., Bridgeport, Conn, 
Davis & Egan Machine Tool Co., The, Cincin- 


nati, O. 
Diamond Machine Co., Providence, R. I. 
Dietz, Schumacher & Boye, Cincinnati, O. 
Fay & Scott, Dexter, Me 
Fifield Tool Co., Lowell, Mass. 
Fitchburg Machine Works, Fitchburg, Mass, 


Barnes Co., W 
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LATHES—Continued. 


Flather & Co., Nashua, N. H. 
Newark, N. J 


Gould & Eberhardt, 

Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co., Boston, Mass. 

Le Blond, R. K., Cincinnati, O. 

McCabe, J. J.. New York. 

McFadden Co., Philadelphia, Pa. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Niles Tool Works Co., New York. 

Pond Machine Tool Co., Plainfield, N. J. 
Pratt & Whitney Co., Harttord, Conn. 
Prentiss Tool & Supply Co., New York, 
Reed Co., F. E., Worcester, Mass. 
Sebastian Lathe Co., eee oO, 
Sebastian-May Co., Sidney, 

Sellers & Co., Inc., Wm. Biiadel hia, Pa. 
Seneca Falls Mfg. Co., Seneca Falls, N. Y. 
Stark. John, Boston, Mass 

Wells Bros. & Co.. Greenfield, Mass. 


MACHINISTS’ TOOLS AND SUPPLIES. 


Armstrong Bros.’ Tool Co., Chicago, Il. 
Montgomery & Co., New York, 

Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 


MILLING CUTTERS. 


Brown & Sharpe Mfg. Co., Providence, R. I. 

Cincinnati Milling Machine Co., Cincinnati, O. 

Erlandsen, J.. New York. 

Garvin Machine C o., New York. 

Reinecker, E., Chemnitz—Gablenz, 
many. 


MILLING MACHINES. 
Brainard Milling Machine Co., Boston, Mass. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Cincinnati Milling Machine Co., Cincinnati, O. 
Clough, R. M., New Haven, Conn 
Davis & Egan Machine Tool Co., The, Cincin- 

nati, O. 

Forbes & Co., W. D., Hoboken, N. J. 
Garvin Machine Co., New York. 
Hill. Clarke & Co, Boston, Mass 


Ger- 


Kempsmith Machine Tool Co., Milwaukee, 
is. 

McCabe, J. J., New York. 

Mergenthaler & Co., Ott., Baltimore, Md. 


Hamilton. O~. 
New York. 


Niles Tool Works C 0. 
Niles Tool Works Co., 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York. 
Reed Co., F. E., Worcester, Mass. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 
Waterbury- Farrel Foundry & Machine Co 
Waterbury, Conn, 


MOLDING MACHINES. 
Tabor Mfg. Co., Elizabeth, N. J. 
MOTORS, ELECTRIC, 
Crocker-Wheeler Electric Co., New York. 
Dallett & Co., Thos. H., Philadelphia, Pa. 
General Electric Co., New York. 
NEEDLE WIRE. 


Abbott, Wheelock & Co., Boston, Mass, 


PACKING. 
enkins Bros., New York 
ohns Mfg. Co., H. W., New York. 


PAINTS, FIREPROOF. 


Johns Mfg. Co., H. W., New York. 


PATENT ATTORNEYS. 
Bates, H. H., Washington, D. C, 
Dyer & Driscoll, New York. 
Gooch, Charles J., Washington, D. C. 
Wedderburn & Co., John, Washington, D. C. 


PATTERN LETTERS. 


Montgomery & Co., New York. 
Wells, Heber, New York. 


PERFORATED METALS. 
Harrington & King Perforating Co., 
Chicago, 
PHOSPHOR BRONZE. 
Phosphor Bronze Smelting Co., 
delphia, Pa. 
PIPE CUTTING AND THREADING 
MACHINES. 


Armstrong Mfg. Co., The, Bridgeport, Conn. 
Curtis & Curtis, Bridgeport, Conn. 
Detrick & Harvey Machine Co., Baltimore, 


The, 


Ltd., Phila- 


Geometric Drill Co , New Haven, Conn, 
Hill, Clarke & Co., Boston, Mass. 

National Machinery Co., Tiffin, O. 
Saunders’ Sons, D., Yonkers, N. Y. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass. 


PLANERS. 
Betts Machine Co., Wilmington, Del. 
Davis & Egan Machine Tool Co., The, Cincin- 
nati, O. 
Detrick & Harvey Mach. Co., Baltimore, Md. 
Fitchburg Machine Works, Fitchburg, Mass, 
Flather & Co., Nashua, N. H. 
Garvin Machine Co., New York. 
Gray Co., G. A , Cincinnati, O. 
McCabe, J. J.. New York. 


New Haven Mfg Co., New Haven Conn. 
Niles Tool‘Works Co., Hamilton O, 
Niles Tool Works Co , New York. 





Ott. Mergenthaler § Co., 


BALTIMORE, MD. 
MECHANICAL ENGINEERS AND MACHINISTS. 
INVENTORS OF THE LINOTYPE. 








Milling Machines a 


SPEED LATHES, SLIDE RESTS, 
MANDRELS, etc., Adjustable and Solid 


Reamers. 


All Kinds of SPECIAL and AUTO-MACHINERY 
Made to Order. 


PRICES AND PARTICULARS ON APPLICATION. 





PATENT UNIVERSAL 


SCREW-CUTTING 


fod 4 go) ee) eee 


ano-T WIST DRILL GAGE: 
JWYKE&CO.E BostonMass.USA.S 


MFR'S FINE MACHINISTS TOOLS 
—« FOREIGN AGTS. =—— 
CHAS CHURCHILL &CO.CROSS ST. LONDON ENGLAND 7 
SCHUCHARDT & SCHUTTE, SPANDAUER STRASSE 
BERLIN, GERMANY. 


si4 u 





Drop Hammers, 
Presses, 
Special Mach’y Dies. 


THE STILES & FLADD 
PRESS CO., 


WATERTOWN, N. Y. 








PHILADELPHIA, PA 


No. 722 Arch St., 











E. W. BLISS 60. 


] ADAMS ST., BROOKLYN, N.Y. 
CHicaGo OFFICE, 
\ 96 W. WASsH'TON Sr. 


PRESSES 


Drop Hammers, 
Dies and 

Special Machines for 
SHEET METAL 
Work and 

Drop Forgings. 


4oo Page Catalogue 






Straight-Sided Trimming 


} OWNERS OF 
- THE 
~~ SiILES & PARKER 


SS PRESS CO, 





PLANERS—Continued. 
Pond Machine Tool Co., Plainfield, N. J 
Prat. & Woitnev Co, Hartiora, Cunu 
Prentiss Tool « —.: Co., New York. 
Sellers & Co., Inc Philadelphia, Pa. 
Whitcomb Mfg. Co., W orcester, Mass. 
Wilson, W. A., Rochester, ws 


PLANER CENTERS. 
Fay & Scott, Dexter, Me. 
POLISHING WHEELS. 


Builders Iron Foundry, Providence, R. I. 
Diamond Machine Co., Providence, R. I. 


PRESSES, DIES, ETC. 
Bliss Co. E. W., Brooklyn, N. Y. 
Bremer Machine Co , G. J., Kalamazoo, Mich, 
Ferracute Machine Co.. Bridgeton, N. J. 
McCabe, J. J.. New York. 
Mossberg & Granville Mfg. Co., Providence, 
I 
Watertown, N. Y, 
Brooklyn, N. Y. 
The, Toledo, O, 


Stiles & Fladd Press Ca... 
Stiles & Parker Press Co., 
Toledo Machine & Tool Co., 


PUBLICATIONS. 


Home Study, Scranton, Pa, 


PUMPING MACHINERY. 
Deane Steam Pump Co., Holyoke. Mass. 
Greenfield, W. G. & G., East Newark, N. J. 
Guild & Garrison, Brooklyn, N. Y 
Wetherill Mach. Co, James P., Chester, Pa, 


PUNCHES — SHEARS. 


Bliss Co, E. nee id N. Y. 

Bremer desnine te G. j.. Kalamazoo, Mich. 
Buffalo Forge Co., Buffa oe, B.S. 

Davis & Egan Mac hine Tool Co, _ Cincinnati,O, 
Long & Allstatter Co, Hamilton, O. 

McCabe, J. J.. New York 

Mossberg & Granville Mfg. Co., Providence, 


Waterbury-Farrel Foundry & Machine Coe., 
Waterbury, Conn. 
Watson-Stillman Co., 


RAW HIDE. 
New Process Raw Hide Co., 
REAMERS. 
Cleveland Twist Drill Co., Cleveland, O, 
Mergenthaler & Co., Ott., Baltimore, Md. 
Morse Twist Drill & Machine Co., New Bed- 
ford, Mass. 
Pratt & Whitney Co., Hartford, Conn. 
Wells Bros. & Co.. Greenfield, Mass. 
Wiley & Russell Mfg. Cu., Greenfield, Mass, 


ROCK DRILLS. 
Ingersoll-Sergeant Drill Co., 
Rand Drill Co, New York. 


ROLLING MILLS. 


Mossberg & Granville 
mz. i. 


ROOFING ASBESTOS. 


Johns Mfg. Co., H. W., New York. 


RULES, GRADUATED STEEL. 
othn & Leighton, Syracuse, N. Y. 
Sovliene. Brown & Sharpe, Providence, R. I. 
Sawyer Tool Co., Athol, Mass. 
Standard Tool Co., Athol, Mass. 
Wyke & Co., J., East Boston, Mass. 


SAWS. 


Q. & C. Co., Chicago, Ill. 


SAWING MACHINES, METAL. 
Q. & C. Co., Chicago, 111. 
SCHOOLS. 
Columbia University, New York. 
International Correspondence Schools, Scrans- 
ton, Pa. 


SCREW MACHINES (see Turret Lathes). 
SCREWS, MACHINE. 


Cleveland Machine Screw Co., 

Flather & Co., Nashua, N. H 

McFadden Co., Philade Iphia, Pa 

Worcester Machine Screw Co.. 
Mass. 


SCREW PLATES. 

Machinists’ Supply Co., Chicago, IIl. 

Reece, Edw. J.. Greenfield, Mass. 

Wells Bros. & Co., Greenfield, Mass. 

Wiley & Russell Mfg. Co., Greenfield, Mass, 
SCREWS. 

Cleveland Machine Screw Co.. Cleveland. O. 

Worcester Mach. Screw Co., Worcester, Mass, 


SEPARATORS, STEAM. 
Keystone Engine and Machine Works, Phila- 
delphia, Pa. 


SHAFTING, ETC. 
Cc umberland Iron & Steel Shafting Co,, Cum. 
berland, Md. 
Pryibil, P.. New York. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


The, New York, 


Syracuse, N. Y, 


New York. 


Mfg. Co., Providence, 


Cleveland, O, 


Worcester, 


Betts Machine Co., Wilmington, Del. 

Davis & Exan Machine Tool Co., The, Cincin~ 
nari. O. 

Fitchburg Machine Works, Fitchburg, Mass, 
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SHAPERS—Continued. 


Flather & Co., Nashua, N. H. 

Fox Machine Co., Grand Rapids, Mich. 
Garvin Machine Co., New York. 

Gould & Eberhardt, Newark, N. J. 
Hendey Machine Co., Torrington, Conn. 
Hill, Clarke & Co. Boston, Mass. 
McCabe, J..J., New York. 

New Haven Mfg. Co., New Haven, Conn. 
Niles Tool Works Co., Hamilton, O. 

Pratt & Whitney Co., Hartford. Conn. 
Sellers & Co., Inc., Wm., Philadelphia, Pa. 


SHEARS, ROTARY. 


Bethlehem Fdy. & Machine Co., South Beth- 
lehem, Pa. 


SLOT TERS. 


Betts Machine Co., Wilmington, Del 
Niles Tool Works Co., Hamilton, O. 
Sellers & Co., Inc., Wm., Philadelphia, Pa 


SOLDERING FLUID. 


Elliott Chemical Works, Newton, Mass. 


SPECIAL MACHINERY. 
Bliss Co., E. W., Brooklyn, N. Y. 
Bremer Machine Co.,G J., Kalamazoo, Mich 
Geometric Drill Co., New Haven, Conn, 
McMullin Mtg. Co. F. R., Chicago, Ill 
Ott. Mergenthaler & Co , Baltimore. Md. 
Toledo Machine & Tool Co., The, Toledo, O 
Wetherill Machine Co., James P., Chester, Pa. 


STAMPS, STEEL. 


Sackmann, F. A., Cleveland, O 


STEEL. 


Abbott. Wheelock & Co., Boston Mass. 

Crescent Steel Co., Pittsburgh, Pa. 
ones & Co, B. M, Boston, Mass. 
McFadden Co., Philadelphia, Pa 


TAPPING MACHINES. 


Woodward & Rogers, Hartford, Conn 


TAPS AND DIES. 


McFadden Co., Philadelphia, Pa. 
Wells Bros. & Co., Greenfield, Mass. 
Wiley & Russell Mfg. Co., Greenfield, Mass 


THREADING MACHINES. 


Webster & Perks Machine Tool Co., 
field, O. 


TOOL HOLDERS. 
Armstrong Bros * Tool Co., Chicago, II 
Gould & Everhard., Newark, N. J. 


TRAMWAYS, OVERHEAD. 


Coburn Trolley Track Mfg. Co., 
Mass. 


TUBING, FLEXIBLE, 
Almond, T. R., Brooklyn, N. Vv 


TURRET LATHES (Screw Machines). 
Bardons & Oliver, Cleveland, O 
Bradford Mill Co., The, Cincinnati, O. 
Brown & Sharpe Mfg. Co., Providence, R. I. 
Bullard Machine Tool Co., Bridgeport, Conn. 
Cleveland Machine Screw Co., Cleveland, O. 
Davis & Egan Machine Tool Co., The, Cincin- 
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Niles Tool Works Co., New York. 
Pratt & Whitney Co., Hartford, Conn. 
Prentiss Tool & Supply Co., New York 
Warner & Swasey, Cleveland, O., 


VALVES. 


Jenkins Bros.. New York. 


VENTILATING FANS. 
Backus Water Motor Co., Newark, N. J 
Buffalo Forge Co., Buffalo, NY. 
Sturtevant & Co., B. F.. Boston, Mass 


VENTILATORS. 


Pancoast Ventilator Co., 
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Hill Clarke & Co., Boston, Mass. 
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McFadden Co., Philadelphia Pa. 
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STRONG, CARLISLE & TURNEY CoO.,, 193 Bank St., Cleveland, 0» 
These Machines E. A. KINSEY & CO,, 331 West Fourth St., Cincinnati, O. 
are sold THOS. K. CAREY & BROS, CO., 26 Light St., Baltimore, Md. 
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How to Save Money in to 
Blacksmith Shops. % #* 


By ORVILLE H. REYNOLDS. 


LLUSTRATED pamphlet showing opera- 
tions done by dies and formers by means 
of bulldozer and helve hammers. Ought to be in 
the hands of every foreman blacksmith. Pub- 


lished by LOCOMOTIVE ENGINEERING, 
Price 25 cents. 256 Broadway, New York. 
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Gentlemen: 
We have one of your 36° New Typo Autogatie 
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4IALTY. 
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Berlin, Germany , 17 Breitegasse, Vienna, Austria 
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VOLUME 39. 


STATUS OF APPRENTICESHIP 
In the 


Trades Concerned in the Production 
of Machinery. 

Letters from 136 of the Most Prominent Ma- 
chinery Building Establishments and Im- 
portant Railway Systems of the Coun- 
try, Stating Their Practice and 
Views Regarding Ap- 
prenticeship. 

Apprenticeship is by many assumed to 
have been entirely abandoned, and that 
there is no longer anything like a sys- 
tematic attempt to teach trades to boys. 

It may be that this is true with respect 
to some trades and in some localities. 
Whether or not it is trye of those trades 
immediately concerned in the production 
of machinery, we have been making some 
effort to find out, and the results are given 
herewith, in such form that one may get 
at the bare facts very quickly by consult- 
ing the various tables; while if he wishes 
to go into the details of the matter, he 
may read a portion or all of the excerpts 
from the letters received from over a hun- 
dred manufacturers of machinery, includ- 
ing most of the important railway systems 
of the country. 

Classified as they are, it is easy to see 
what any particular branch of the busi- 
ness is doing in the matter of apprentice- 
ship, and it will be noticed that entries in 
the tables and excerpts from letters are 
numbered in duplicate, for ready refer- 
ence. 

We commend these tables and these 
expressions of opinion on this important 
matter to the careful consideration of all 
who are interested in the production of 
machinery and in the present trend of 
events bearing on the future develop- 
ment of the art and practice of machine 
construction. 

The replies were sent in response to the 
following letter: 

“Gentlemen—We are making an inves- 
tigation of the apprenticeship question so 
far as it relates to those trades concerned 
in the production of machinery. 

“We ask your help in this matter on 
the ground that machinery builders are 
necessarily vitally interested in the ques- 
tion of where and how reliable workmen 
are to be obtained. 


“It is assumed by many that apprentice- 


ship is a thing of the past and that trade 
schools must be depended upon in the 
future. Others that 

interfere with apprenticeship, while on the 


claim trade unions 


other hand it is claimed that many em 
ployers do not care to take apprentices. 

“We simply want to ascertain the actual 
and true state of affairs in such trades as 
are concerned in machine construction, 
and think it will be a decided advantage 
to all concerned to know the real facts of 
the matter. 

“In view of this, will you not kindly in- 
form us whether or not you take appren- 
tices and upon what terms, and also give 
us, if convenient, your views upon the 
question; whether you find it is advan- 
tageous to take apprentices or not, and 
why? 

“A copy of your agreement or contract 
with apprentices would be thankfully re- 
ceived, and we shall hope a satisfactory 
return for your trouble will be found in 
the published results of our investigation, 
which will just where machinery 
interests stand in this matter. 

“If you desire it, we will avoid mention 
of the name and location of your estab- 
lishment, but would prefer the privilege 
of publishing them if there is no object- 
tion. 

“If you can find it convenient to give 
this matter your early attention, you will 
greatly oblige 


show 


“THE EDITOR.” 

Where no name is given, it is because 
there was a request to withhold the name 
of the writer, and this accounts for the 
fact that some of the most prominent 
establishments are not mentioned, and for 
the further fact that a number of letters 
are withheld which, could they be pub- 
lished over their signatures would be 
very interesting, but 
mously, would be without special signifi- 
cance. The letters of each class are tabu- 
lated and given in the order in which 


published anony- 


they were received. 

Such comments as seem appropriate 
will be found on our editorial page. 

In the tables the sign is affirmative. 
Its absence means either that there was a 
negative answer to the point shown in 
that column, or no specific answer. 


NUMBER 382. 


Letters from Builders of Station- 
ary and Marine Engines, 
Pumps, Etc., Regard- 
ing p Reta te: 
2 

Vo Advant HM vilten 

Apprentices Cannot Be Depended Upon 
lo Serve Thew Out 


age in J levee ment 
J ime 
* * * The apprentices we divide in 
two classes, one called vise hands and the 
other machine hands. 

When apprentices have served their full 
term we consider it to our advantage, as 
during the last year or year and a half of 
their time they are capable of doing me- 
chanic’s work, but our experience as well 
as that of works that we have 
knowledge « that the 
knowing that they are capable of earning 


other 


i 1s apprentices 
and receiving more wages during latter 
part of their term of apprenticeship than 
that which they would receive in shop in 
which they are apprenticed, endeavor to 
secure work in other offering 
their services for probably two-thirds of 


shops, 


the regular mechanic’s price so that a 
large percentage of apprentices drift away 
from works where they start in, and under 
such circumstances the employment of 
apprentices is not advantageous to the 
factory. 

We have further experienced that where 
written agreements are entered into that 
they really serve their purpose no better 
than a verbal agreement, as they are either 
ignored entirely by the apprentice if he 
sees fit, or if he desires to get away his 
behavior is such that the same end is ac- 
complished. 

THE 
Cincinnati, O. 


JOHN H. McGOWAN CO., 
John W. Neil, Secy. 


4 
Do Not Wish to Take Ipprentices 
/rade School Not a Substitute for 
Apprenticeship 
We have not found it to our advantage 


to employ them [apprentices] to any great 
extent, our work being such that we can 
use but a limited 
labor. We 
lea s. but not o » fixed yprentice 
learners, but not on any nhxed appren 


We should allow 


amount of unskilled 


usually have one or two 


ship terms no unions 








1184-16 
to dictate in the matter. We have a great 
many applications for beginners. 

Without any prejudice toward the trade 
schools, we would say that we believe their 
training to be valuable as an addition to 
a practical machine shop education, but 
not as a substitute for it. 

AJAX IRON WORKS, 
Corry, Pa. C. H. Bagley, Treas. 


PRACTICE OF BUILDERS OF STATIONARY AND 


MARINELENGINES, Pumps, ETC, WITH 


beesr. 


REGARD TO APPRENTICE 


Apprentice 


Take 


1 Bay State Iron Works, 
Erie. Pa 
John H. McGowan Cx 
Cincinnati, © é ee 4 
* * + 
+ Ajax Iron Works, Cor 
ry, Pa 
* * 
Philadelphia Engineer 
ing Works, Philadel- 
phia, Pa | | { 4 
» Laidlaw-Dunn-Gordon 
Co., Cincinnati, O ; t + 
* + * 


g American Engine ¢ 
sound Brook, N. J 


10 * * + 

iI * * 

12” + * 3 
tr; John T Nove Mfx. Co., 


Buffalo, N.Y 
+ * 


* 


' 
; McIntosh, Seymore & 


Co.,, Auburn, N. \ f t + 
16 Vilter Mfg. Co., Mil- 

waukee, Wis | t 4 
r7 The Bali Engine Co, 


Krie, Pa F 
Southwark Foundry & 
Machine Co, Phila- 
delphia, Pa.. Tray 2 ee { 4 
) Westinghouse Machine 
Co, Pittsburg, Pa 
* 


> ' a 
21 Edward P. Allis & Co., 
Milwaukee, Wis i { } 4 { 
»2 The Slater Engine Co., 
Warren, Mass , + 3 
Atlas Engine Works, 


Indianapolis, Ind 
24 Robert Wetherill & Co., 
Chester, Pa...... +) 4. ' t 4 
Watertown Steam En- 
xine Co., Watertown, 
NY 


26 Russell & Co., Massil- ; | 

lon, O | } bi oe 
27 Racine Hardware Co., 

Racine, Wis. . ....... 
o3* * * } 3 | 
29 The New Britain Ma 

chine Co.. New Brit- 

ain, Conn. eo. ee + 3 | 
30 The Lane & Bodley Co ’ 

Cincinnati, O | { { si4 
31 Greenfield S Engine 

Works, Newark... } 3 tos 
32 * eS @ } it : | 
33 Wm Cramp & Sons | 

Ship & Eng. Building 

Co., Philadelphia 1} 4. - + | 
34 Hewes & Phillips Iron | 

Works. Newark, N. J.|4 : + + | 
35 Union Iron Works, San 

Francisco ; | 4 i 5 | 
6 The Watts - Campbell 

Co , Newark, N. | { | 
37 The DeaneSteam Pump 

Co., Holyoke, Mass 

6 

I upertenced Man Espee tally to Look 


After Apprentices’ Work. 
We make it a point to take on as many 
the con- 
nected with our Works as we can use, and 
have always found in the end that it is 


apprentices in several trades 





AMERICAN MACHINIST 


often times desirable to have this class 
of labor. 

It is our custom to place two or three 
apprentices under the direct 
charge of a experienced leader, whose sole 
duty it is to look after their work, and to 
see that it is carried out properly and most 
profitably. 

As a rule the apprentice’s first year is 
an absolute loss to the employer, which, 


of these 


of course, is made up, to a certain extent, 
in his later years. 
PHILADELPHIA ENG. WORKS, Ltd., 
Victor O. Strobel, Treas. 


7 
Thorough Believers in Apprenticeship 

Teach the Whole Trade—Do Not km- 

ploy Mechanics Who Have Not Served 

a Full Apprenticeship. 

We started the apprenticeship system 
in our concern in 1887, and the results 
have been very satisfactory in every par- 
We were led to start the appren- 
the that we 


found difficulty in securing good work- 


ticular. 


ticeship system from fact 


men in our particular line, and we were 
led to think the best way to secure good 
workmen was to educate them in the dif- 
ferent branches of our work, and we are 
glad to say we have not been disappointed. 
We send you herewith a copy of the rules 
and regulations for minors entering in the 
service of our company. You will notice 
that the first year we pay our apprentices 
50 cents per day, the second year, 50 cents 
per day, the third year 90 cents per day, 
and for the remainder of the term of ser- 
vice $1 per day, and credit them with 15 
cents for every day worked over one year. 
The 
their apprenticeship after the first year, 


amount which accumulates during 
is paid them in cash when they complete 
their apprenticeship. We do this to pre- 
vent them breaking their apprenticeship 
after they have served one year. You are 
doubtless aware that boys at 18 years of 
age have often got great ideas, and they 
are liable to act in a way which is not for 
their best interest, and we find by holding 
money belonging to them in this way, 
they settle right down to their work, and 
give us no trouble. You will also notice 
we allow 120 hours each year for sickness. 
We have this clause in the agreement in 
case any apprentice should be sick for a 
term of say six months, he would only 
serve three and a half years apprentice- 
ship, if we did not have a clause of this 
kind. We have the time lost by every 
apprentice made up for one year before he 
starts in on the succeeding year. We 
think this is better than having them make 
up all the time lost during the apprentice- 
ship at the end of the last year of his ap- 
prenticeship. 

It might be interesting to you to know 
just how we put our apprentices through, 
and in explanation of this will say we 
start them in the tool room, carrying tools 
to the men throughout the shop. To 
make this better understood will say we 
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have distributed throughout the shop, 
electrical push buttons, and when a work- 
man wants a tool he pushes the button 
nearest to him which rings a bell, and 
turns up a number on the annunciator in 
the toolroom corresponding to the num- 
ber of the push button. The young ap- 
prentices who attend to these bells go to 
that push button, and call the number 
rung up. The workman requiring the 
tool gives his check, and tells the boy what 
tool he wants. The boy takes the check 
to the tool room, and puts it in place of 
the tool, which he takes to the work- 
man. In this way, the apprentices get ac- 
quainted with the tools, also with the 
shop, and the men. When they have been 
a few months in the tool room they are 
put on a milling machine or a shaper; 
from that to a planer; from that to a lathe 
or boring machine, they being kept on 
planing, turning and boring until the last 
year of their apprenticeship when they are 
put on the bench and finish their appren- 
ticeship as bench hands, unless they ex- 
press a desire to finish their apprentice- 
ship on a lathe or planer, which we allow 
them to do. In this 
apprentices a good general idea of the 


way, we give our 
machine business, as we do not have them 
serve the whole of their apprenticeship 
on one machine as some concerns do, 
but give them as much experience as we 
can on the different tools we have. We 
find that with men of this kind, when we 
get slack in one department we can put 
them in another, where they can work 
on a lathe, planer or on the bench as the 
case may be. We also find that this is 
very much better for the workman when 
out of work, if he cannot find bench work, 
he can sometimes find machine work, and 
we think it would pay the machine trade 
better generally if they did just as we are 
doing in the way of educating apprentices. 

We have very little faith in trade schools 
producing mechanics who could go into 
a shop and make a living at the trade they 
have learned in these schools. 

We make it a point never to take a 
machinist into our employ who has not 
served an apprenticeship of, at least four 
years. We satisfy ourselves on this point 
before employing any one, the reason be- 
ing that we do not think it would be right 
for us to employ a man who had perhaps 
served two years at the trade, and pay 
him journeyman’s wages while our ap- 
prentices have to serve four years before 
they can receive such wages. 

LAIDLAW-DUNN GORDON CO., 
Per Walter Laidlaw. 
Tweedvale Works, Cincinnati, O. 


8 
Do Not Employ Apprentices Yet Belteve 
in Their Emplovment—Think Trades 
Unions Should Take the Matter Up. 
We have never atempted to use appren- 
for the reason that 
which we 


tices in our works 


under our laws no contract 
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might make with apprentices would be 
binding on both sides. We like the sys- 
tem and we believe that some concerns, 
notably the Brown & Sharpe Manufactur- 
ing Co., have been more or less success- 
ful in its use. 

To thoroughly equip a machinist he 
must of necessity spend several years in 
both theory and practice of machine work, 
and very few boys are willing to do this. 
After a year or two they either lose their 
patience, become restless and throw up 
their job or they are apt to think they 
know it all, and move on to some other 
shop where they represent themselves as 
thorough going machinists. 

We think it would be very desirable if 
the machinists’ would take this 
matter up. A hearty co-operation be- 
tween them and employers perhaps might 
bring about the enactment of laws which 
would protect the employer and the ap- 
prentice, for unless the former can depend 
upon a reasonably long and definite period 
of serivce from the latter he is not apt to 


unions 


spend the time and take the pains neces- 
sary for his education. 


9 


Have Not Found the System Satisfactory. 


This company has heretofore taken on 
some apprentices according to the ortho- 
dox method of a four years’ contract. 
The writer, however, does not look with 
favor on this arrangement, and has dis- 
continued it. 

We that 


apprentice boys frequently get very care- 


have found very promising 
less and lawless, because they feel that 
they are to remain during four years and 
do not exert themselves to please. 

We find it very advantageous to take on 
boys with the understanding that they 
will be promoted as fast as they show the 
right kind of ability, and will be dis- 
charged whenever they are not satisfac- 
tory. This their merits, 


and insures either satisfactory service or 


puts them on 
dismissal. 
AMERICAN ENGINE CO., 
F. H. Ball, Vice-Prest. 
Bound Brook, N. J. 


Io 
Do Not Want Them. 


We do not want and do not take regular 
apprentices. Our business being strictly 
manufacturing we believe the best results 
are obtained by educating special hands 
for each operation. We prefer not to 


have our name published in this connec- 


tion. 
* —E - 
13 
Cannot Instruct Them. 
We do not take apprentices in our 
business at the present time. The di- 


vision of labor in our shops is such that 
there is no such thing as instructing an 
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apprentice in all the details of a manufac- 
turing business such as our own. 
THE JOHN T. NOYE MFG. CO. 
Buffalo, N. Y. 
I 
Take All They Can Properly Train. 


We like to take in apprentices and try 


un 


to keep twenty in machine shop, as that 
is about the number we can school to ad- 
vantage at time. We like to 
bring up machinists in that way because 
they learn our ways. 
form of contract. We pay 75 
for the first year, 90 cents for the second, 
$1.10 the third, and $1.50 for the 


fourth, and retain $125 out until the end. 
McINTOSH, SEYMOUR & CO. 
Auburn, N. Y. 


any one 


We enclose you our 
cents a day 


for 


10 
Believe in Apprentices, But Have Found 
Verbal Agreements More Satisfactory) 
Than Written Contracts with Them. 


Apprenticeship is still in vogue in our 
shops, and to our knowledge in other in- 
stitutions in our line. 

Whilst we understand that trades unions 
interfere with the apprenticeship, it is not 
so in our shops, nor, we believe, in our 
line anywhere. 

Our company takes when- 
find it As 


soon as an opening is created, a new ap- 


apprentices 


ever we necessary to do SO 


prentice is engaged, and generally starts 


] 


his career from the tool room, where he 


remains until such time as a vacancy Oc- 


curs, or when times are good. Advance 


ment is made quicker by the proper young 


man, as it depends greatly upon him, 


1 


whether or not, he desires to learn some 
thing, and it depends upon his will and 
push to make headway. * * * A num- 
of years ago a three-year term was consid- 
ered sufficient. Since then upon the sug- 
gestion of some parents, who desired their 
boys to remain four years, and also be- 
cause sO many applications were made 
for apprenticeship, the term was made 
four years. The advantages derived from 


apprentices are not very great, though 
the manufacturer generally makes up on 
the apprentices the third and fourth year, 
has lost 
first 


where 


what he 
etc... the 


through spoiled tools, 


and second There 


the 


years. 


are cases services of the ap- 


prentice in his fourth year, are equal to 


those of a skilled mechanic, but such are 


rare. It generally requires a year or two 
after the apprenticeship has been served, 
to make a useful mechanic out of the 
former apprentice. This is in some re- 


spects due to the foreman not wishing to 


entrust the apprentice with all kinds of 
work while the time is being served 


Then also an apprentice prefers to serve 


his time in the shop, and is not therefore 


proficient in outside work, such as erec- 
etc 


ints, 


tion of pl 


A written contract we have dispensed 
with, we find that frequently boys would 


take advantage of a written contract, and 


17-1185 


serve their time without taking advantage 
of the privileges to acquire a knowledge 
of the trade fully. A verbal understand- 
ing, we find more beneficial, as the appren- 
tice is subject to a reprimand or a dis- 
charge if unsatisfactory or incapable of 
acquiring the knowledge of the trade thor- 
oughly, or sufficiently to make him a good 
machinist or engineer. 
THE VILTER MFG. CO., 
By Wm. O. Vilter, Sec’y-Treas. 
Milwaukee, Wis. 
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Vet Thev Train 
Vechanics, and Find 


Vo Regular System, 
Boys lo Be 
This Satisfactory 
We 

Che 


in the 


Good 


have no apprenticeship. 


system ol 


class of work we turn out requires, 


skillful mechanics. It has 
however, 101 


main, 


been our custom, a number 


of years, from time to time to take on a 


t boys from sixteen to eighteen 


brig] 


few 
years of age, with a good common school 
We 


ith the 


education, especially in arithmetic. 


have no written agreement w 


We generally have applica 


tions from two or three on file, and when 
we are ready to take on a new boy to 
earn this trade, w ive him come wit! 
his father, and have a verbal understand 
ng that he is to work with us for not | 
than three years, we reserving the right to 
discharge hin l is not satistactory 
to u 

We pay him 50 cents a day of ten hours 


for the first six months, and 25 cents a day 


additional at the end of every six months, 


until the three years have expired, at 
which time he will be getting $1.75 a day 
\t the end of this per od his wages d¢ 

pend entirely upon his ability 

We have found this system to work pet 

fectly satisfactory on both sides, and some 
of the best mechanics we have are those 
who have been turned out in this way, 


and are always in demand, and command 


The foreman who has charge of these 
young men during the time they are learn- 
ing their 


trade, gives them his personal 


instruction and supervision, and we try 


to make them first-class mechanics in 


every sense of the word. 
BRALL ENGINE COMPANY, 
Erie, Pa D. H. McBrier 


18 


it Their Duty to Take 


Li e. 


Consider Ippren 
to take 
We do 
der it profit ible to do so, nor do 


It has alway been our custom 
} 


a certain number of apprentices 


not cons 


we think we meet with iny loss in so do- 
ing. Manv concerns in our line of busi- 
Ing any ¢ cel our ine Of DUSI 
ness do not take pprentices; they think 


it unprofitable 


We have ind that boys who come 
from trade schools are not finished ma- 
chinists. They need a certain amount of 
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training and experience in the shop before 
they can be called efficient journeymen. 
The theoretical knowledge, however, that 
they get at the trade school, makes them 
more desirable, other things being equal, 
than an apprentice who has not had such 
advantages. * * * 

We have always felt that it was the 
duty of concerns like ours to take appren- 
tices in order to maintain a high standard 
in the trade. 

SOUTHWARK FOUNDRY & MACH. CO., 
James C. Brooks, Pres. 


Philadelphia, Pa. 


19 
No Rigid Rule ,; Yet They Take Boys, 

Train Them and k:ndeavor to Make the 

Shop Attractive for Them. 

We have no rigid rule as to apprentices 
in our works. We have a fairly large 
number of boys in both foundry and ma- 
chine shop departments, but do not exe- 
cute any agreement with them whatever. 
We have a schedule of wages which we 
pay to boys in the first, second and third 
year of their engagement; but in cases of 
merit we often increase this amount, either 
by advancing the hourly rate of a good 
bright boy, or preferably by giving him 
piece work which will enable him to earn 
a bonus. At the expiration of this term 
of three years we simply continue the boy 
in our employ if both parties are mutually 
satisfied, and after that time make his rate 
according to his personal ability without 
any regard to any schedule. From such 
ranks we recruit principally our force o} 
skilled workmen. 

We also have a few men who are now 
excellent in certain lines who began as 
machinists’ helpers, then were promoted 
to running drill presses, or other simple 
tools, until finally they acquired such pro- 
ficiency as to compel recognition. We 
find that these boys who have learned their 
trade with us make the best workmen for 
our purposes in a general way. We prac- 
tically do operate the apprentice system, 
except that there is no obligation on either 
side other than mutual advantage. Occa- 
sionally a boy will leave us towards the 
end of his apprenticeship, when we would 
wish to retain him, but not often. 

There are no training schools in this 
vicinity, but we do not see how any such 
introduction would fit a boy for the work- 
shop. Long-continued contact with the 
actual operations of a working establish- 
ment and personal participation therein 
are the only means by which the ma- 
chinist or other mechanic can obtain that 
dexterity and skill which make him su- 
perior to the amateur. 

In general, we endeavor to make our 
works attractive to good workmen, by 
using good tools, doing good work in a 
comfortable shop with good sanitary ar- 
rangements, by paying liberal wages and 
affording regular employment. These in- 
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ducements are quite as attractive to the 
boys as to the more mature workmen. 

In the district where we operate there is 
practically no apprentice system, as for- 
merly understood, and we conform, in a 
general way to the practice of our neigh- 
bors in this matter. 

THE WESTINGHOUSE MACHINE CoO., 
W. A. Bole, Supt. 


Pittsburg, Pa. 
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Has Evidently Read the “ Century”’ Edt- 
torials and Agrees with Them. Super- 
intendent and Foreman Do Not. 

This is a matter in which we are a good 
deal interested. In fact, it is a matter of 
much interest to all parties who are en- 
gaged in the manufacture of such a line of 
machinery as we are building. It is be- 
coming more and more difficult every year 
to secure good all around machinists. We 
think several causes have operated to 
bring about this state of things. First, 
the large influx of foreign workmen into 
this country who operating through the 
various trades unions, seem to be opposed 
to the apprentice system, and seem to be 
especially opposed to the employment of 
American This 
would be a very delicate matter to discuss 
in the public prints and probably you had 
better not touch upon it. At any rate, we 
should not care to have our name men- 
tioned in connection with its suggestion. 
We simply throw it out for what it is 
worth. 

We have been talking the matter ove1 
with our superintendent and foreman of 
our various departments, and they seem 
to think that the chief difficulty is the 
fact that manufacturing is more and more 
working into specialties, such shops for 
instance as bicycle factories, agricultural 
implements, etc., who manufacture a cer- 
tain line of goods, using special machinery, 
special tools and special men. They do 
not care to have an all around mechanic, 
but if the man is skillful in the particular 
work they put him at, it is all they re- 
quire. These men do very superior work 
in that particular line, but are not me- 
chanics, and prove to be very inefficient 
when they get into a shop like ours, where 
they are expected to be able to do a variety 
of work. Our foundry foreman says that 
it is his practice to receive into the foundry 
one or two apprentices each year. He 
makes no written agreement with them, 
because articles of that kind are no longer 
used, but he does have a verbal agree- 
ment to the effect that he will remain four 
years. The first year he is paid 7% cents 
per hour, and an increase of 2% cents per 
hour is granted each year. We have in 
our foundry a few moulders who started 
in with us as apprentices and have re- 
mained with us for a number of years. 
In our machine shop, the foreman is some- 
what averse to taking in apprentices sim- 
ply because they will not submit to a 


boys as apprentices. 
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thorough course and remain long enough 
to be skilled all around machinists. How- 
ever, he does usually have one or two so- 
called apprentices in the shop. Some- 
times they will stay one year. Others will 
remain two years, while others get tired 
out in six months. We have, however, in 
our machine shop, several very excellent 
workmen who started in some years ago 
and remained with us. Our machine shop 
foreman says that his chief difficulty in 
keeping young fellows with him is the 
fact that when a bicycle factory or similar 
establishment gets busy and wants men, 
they will offer special inducements to 
young fellows and say to them that they 
need not be all around mechanics, “but 
just so you can run this particular ma- 
chine,” it will be all right, and they quick- 
ly become expert in that one particular 
branch of work and for the time being 
command better wages than we could 
afford to pay an apprentice. 

Undoubtedly trade schools will have to 
be depended upon to a large extent. The 
Young Men’s Christian Association is do- 
ing a very excellent work in their educa- 
tional department. We have in our em- 
ploy a number of men in various depart- 
ments who have been greatly aided by the 
practical instruction they have obtained in 
the Manual Training department of the 
Y. M. C. A. Some means will have to be 
resorted to to encourage our young men 
to submit to the drill of an apprenticeship, 
or good all around machinists will soon 
become a thing of the past. We think there 
were many advantages growing out of the 
old-fashioned plan of binding out appren- 
tices for a term of years. That plan cer- 
tainly produced a better class of mechanics 
than any of our present plans with which 


we are acquainted. * * * 


21 
Have Apprentices and Believe in Them. 
We ordinarily employ fifteen to sixteen 
hundred men, and usually have from fifty 
to sixty apprentices. These are scattered 
through the various departments, and we 
think we get full value for the money we 
pay them. 
THE EDWARD P. ALLIS CO., 
By Edwin Reynolds, Supt. 
Milwaukee, Wis. 


23 

Take Boysand Teach Them One Thing. 

We have no indentured apprentices and 
have not had for a number of years. We 
take on boys from time to time, who are 
supposed to be learning the trade, paying 
them what would be considered as fair ap- 
prentice compensation. As soon as they 
become proficient in some one particular 
operation or branch of work, they are 
very apt to seek other places where they 
can get paid for that one thing which they 
have learned. We presume others have 
the same experience, for we find a good 
many young men applying for work, who 
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are simply lathe hands, planer hands, drill 
press hands, etc., and do not know any- 
thing else. 
ATLAS ENGINE WORKS, 
By R. M. Coffin, Sec’y. 
Indianapolis, Ind. 


25 
Apprentices Make the Best Men. 

We endeavor to give each apprentice 
more or less variety of employment—start- 
ing in with a bolt cutter or a screw ma- 
chine he is promoted from one tool to 
another until he has a fair experience on 
all of the tools found in an ordinary ma- 
chine shop. 

Of course after the term of apprentice- 
ship expires we are glad to retain the 
young man in our employ at higher wages. 
Our experience has been that the appren- 
tices who serve this term with us make 
altogether the best men we have in our 
shops. They are more likely to remain 
with us after their term of apprenticeship 
is completed and they are better all round 
machinists than men who come to us from 
abroad. 

We have tried this plan for twelve or 
fifteen years and during that time there 
but 
apprentice has failed to complete his term. 

WATERTOWN STEAM ENG. CO., 
S. F. Bagg, Sec’y-Treas. 
Watertown, N. Y. 


have been two instances where an 


26 

Success by Careful Selection of Boys. 

We are, and have been for a number of 
years, taking on apprentices in all the dif- 
ferent departments through our works. 
We find the system of advantage to our 
selves and satisfactory to the young men 
employed. A large proportion of our 
labor is composed of men of our own 
These 


among the best and brightest boys apply- 


raising. have been selected from 
ing for the positions of apprentice, and 
in this manner undesirable men have been 
weeded out or replaced by resident men 
accordance with the re 
the 
which can hardly be overestimated. 


We The 


agreement is a verbal one, but is subject 


familiar and in 


quirements of shop, an advantage 


have no written contract. 
to the following, which is posted in the 

the different 
foremen in charge of departments: 


Apprentices. 


shop and understood by 


“Instructions Concerning 

“Please note the following rules gov- 
erning apprentices in your department: 

“The full term of apprenticeship shall 
be three (3) years. Each year shall con- 
sist of three hundred (300) working days 
of ten (10) hours each. 

“The compensation shall be 7% cents 
per hour the first year, 10 cents per hour 
the second year, and 12% cents per hour 
the third year. The change in rate shall 
not take place until a full working year of 
three hundred (300) days shall have been 


completed 
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“Apprentices above the age of eighteen 
may, when 
work extra hours, and will be paid for 
same at their regular rate, but such extra 
hours will not be counted to shorten their 
term of apprenticeship; neither will short 
time, in case your department is running 
less than ten (10) hours per day, be al- 
lowed to lengthen the term beyond three 
hundred (300) actual working days faith- 


years occasion requires it, 


fully put in, as per requirement of your 
department. 

“Apprentices may do work by the piece, 
when they will receive 33 per cent. of 
regular piece work prices for the first 
year, 50 per cent. for the second and 75 
per cent. for the third. This percentage 
shall be determined after the regular dis- 
count to which piece work in your de- 
partment is subject, shall have been made. 


“At the conclusion of term of appren 


ticeship a testimonial, alluding to charac 
ter, ability and manner in which the term 
was filled, will be given 

“GEN'L 
yn of the 


Burs. 
Upon the completi: term of ap 
prenticeship, the young man receives a 
certificate, duly signed and sealed, setting 
forth the manner in which he has served 
his term of apprenticeship, and stating, in 
general terms, his ability as a workman 
This certificate, we find, is highly appre 
their desire to 


ciated by the boys, and 


possess it is a sufficient guarantee for 
their strict compliance with the contract 
RUSSELL & CO., 
Chas. O. 


Massillon, O. 


¢ 


Heggem, Supt 


27 
Better to Have 
Jeachine. 


lt Pays Others Do the 


We do not employ apprentices in 
any line. We find it cheaper to employ 
skilled labor having served apprentice 


We think this 


is the practice with many manufacturing 


ship in some other shop. 
institutions, particularly where they are 
obliged to turn out good work. There is 
no question in my mind but what the man 
of the future will be obliged to learn his 
learns 


trade in the same manner that he 


his letters, and our people of the West 


are now recognizing this fact, inasmuch 


as many of our schools have a manual 
training department attached to them and 
it is surprising how many avail themselves 
of this opportunity. 

The apprentice of to-day gets but very 
little chance in a factory, he learns to run 
one machine perfectly and it is to the 
interest of his employer to keep him at this 
as he earns more money for him there 
than in any other place, and in this way 
the apprentice learns the one thing, viz., 
to run but one machine. 

Competition forces every manufacturer 
to figure how he can get the best results 
of the men he employs 

RACINE HARDWARE CoO., 
Leo A. Peil, Sec’y. 


Racine, Wis 
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29 
Pay Good Rates and Advance Boys Rap- 
idly the First Year. 

It has been customary in this shop 
to take apprentices in about the pro- 
portion of one to every tour journey- 
men. They serve with us three years, 


and are paid $1, $1.25 and $1.50 per day, 
respectively. 
We 


the first year, during which time we shift 


undoubtedly lose money on them 


them about considerably to keep them 
interested and stimulate thought about 
their work. This plan seems to work 


well, and makes the apprentices available 
for a variety of work in their second year, 
and profitable to us for the whole term, 


} 


even at rates which we realize are some- 


what higher than paid elsewhere. 


Our boys have turned out pretty well; 


some of them stay with us after finishing 
their time, and some drift away to other 
shops. We are proud of them all 
NEW BRITAIN MACHINE CoO., 
Per Robt. S. Brown, Sec’y. 


An Educational E-vamination—Required 


lo R ad Sow Week THM u/ Paper 


a) 

We have no letter from the Lane & 
Bodley Company, of Cincinnati, but have 
been informed what their practice is 

When a boy applies for a position as 
apprentice, Mr. Lane first hands him a 
paper, of which the following is a copy: 

APPRENTICESHIP EXAMINATION—THE 

LANE & BODLEY CO 
1. Write your name.... Age. .o- 


ReSIGENCE. ..02000- Name of parent or 
guardian 


2. What school did you 


How far advanced were you?........ 

3. Have you been employed since leav- 
in school?...... Ifso, by whom?....... 
At what occupation?.......... 

4. Add 24 and 5,5. Ans 

s, Subtract 8§ from 117%,. Ans......... 

6. Multiply 36 by .o5. Ans 

7. Divide 4.05 by 1.35. Ans 

8. How many thousandths in 7g inch? 
| ee 

9. How many ounces in one pound? 
ae 

10. How many pounds in one ton? 
ae 

11. How many kinds of ounces are 
there? Ans..... 

12. How many kinds of tons are there? 
ee 

13. How many inches in one foot? 
Eee 

14. How many feet in a yard. Ans..... 

15. How is the foot divided on a com- 
me Vener «PRBS kccdccccess 

16. How is the inch divided on a com- 
a ee ee 

17. Do you wish to learn the machinist 
trade? Ans...... If so why? Ans...... 

18. Give names and address of three 


references 
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If this is filled out satisfactorily (in the 
office at the time), the boy’s application 
is then placed on file, and when appren- 
ticed, the articles of agreement require, 
in addition to the usual things, that the 
boy shall subscribe to and read the “Amer- 
ican Machinist,” or some other mechani- 
cal paper approved by the superintendent. 


31 
All Employés Are kormer or 
Apprentices. 

We believe in the apprenticeship system, 
and we have found that the majority of 
the young men who have served their ap- 
prenticeship with us, have remained with 
us. Our first apprentice came with us 21 
years ago, and has continued to work for 


Present 


us ever since. 

Our shop at the present time contains 
those only who have either served their 
with us or are 


apprenticeship serving 


their apprenticeship. Of those who have 
left us, two have first class positions. 
They are taught all parts of the general 
machine business, from taking charge of 
the shop engine and boiler to running the 
lathe, shaper, planer, milling-machine and 
vise, and are also sent out to erect engines, 
boilers, shafting and general machinery, 
The majority of 
men 


including pipe fitting. 


our apprentices have been young 
from the immediate neighborhood, that 
we are more or less acquainted with, and 
we have found it very satisfactory in our 
business. We discarded indenture papers 
about ten years ago. 

W. G. 


Newark, N. J. 


& G. GREENFIELD. 
33 
Prefer Their Own Graduatesas Workmen. 
Our system of apprenticeship is not 
complex. Healthy, well grown and well 
behaved boys are taken into our various 


departments at from 17 to 18 years of 
age for a term of four years. 
+ * * * * - 


Whenever practicable we employ our 
passed apprentices in their various trades. 
An important part of our force is made 
up of men who have served apprentice- 
ships with us, and, of course, other things 
being equal, they have our preference over 
men trained elsewhere. 

We have not 
“output” of trade schools sufficiently to 
feel warranted in expressing an opinion 


availed ourselves of the 


as to its quality. 
Trades 
with our system of apprenticeship. 


unions have never interfered 

There is no agreement, contract or in- 
denture of any kind in our system, and 
hence no curtailment of freedom of choice 
and action. 

We rely wholly upon the sense of honor 
of the apprentice in the discharge of his 
implied obligation to us. In this we have 
seldom, if ever, been disappointed. 
WM. CRAMP & SONS SHIP AND ENGINE 

BLDG. CO., 
Chas. H. Cramp, Pres. 

Philadelphia, Pa. 
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34 
Interested in the Matter and Thorough 
Believers in Apprenticeship. 

We are most pleased to learn that you 
have taken up the agitation and discus- 
sion of the apprenticeship question. We 
are thorough believers in this system, and 
after an experience of about fifty years in 
manufacturing engines and general ma- 
chinery, we are satisfied that first class 
mechanics cannot be produced in any 
other way. 

The and manual 
schools are splendid institutions, and the 
work they perform is of inestimable value 
in the production of mechanical engineers. 
It is our judgment, however, that in every 
should be 


technical training 


case, a theoretical education 
either preceded or supplemented by an 
apprenticeship of four years in a well 
equipped machine shop, and for the fol- 
lowing reasons: 

The students in the 
tions only get from two to three hours 


technical institu- 
per day shop practice, for a period of three 
years, and the range of work upon which 
they are engaged is of a very limited char 
They, therefore, have neither the 
the 
skilled mechanicians, and the conditions 


acter. 


time nor opportunity to become 


under which they are working have a 
tendency to make them lose sight of the 


commercial value of time; whereas, in 
contradistinction from the student, the 
regularly indentured apprentice works 


ten hours per day for a period of four 
a well equipped machine shop, 
He, 


therefore, has the opportunity of not only 


years in 
and upon a large variety of work. 
becoming skillful, but also rapid in the 
manipulation of tools, and is taught that 
every hour of his time has a commercial 
value. His work is also of a continuous 
rather 
which is a great factor in the production 


than an intermittent character, 
of a first class mechanic. 

We have now in our establishment about 
thirty apprentices, and shall continue in 
this system until something better is de- 
* * x 
PHILLIPS TRON WORKS, 
Geo. H. Phillips. 


veloped. 
HEWES «& 
Newark, N. J. 


35 
Believe There Is No Satisfactory Substt- 
tute for Apprenticeship. 

We take apprentices, and believe it is 
more or less profitable to do so; at any 
rate, we know of no better method of pro- 
ducing good workmen than by the appren- 
ticeship system. 
the matter of 
upon trade schools for good workmen: 


Regarding depending 
We do not believe in the system, as learn- 
ing a trade is a very much like learning a 
language, and the graduate from a trade 
school upon entering a shop, finds him- 
self very much in the same position that 
a foreigner does who has learned the lan- 
guage abroad. 

We do not think that trade unions ma- 
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terially interfere with the apprenticeship 
at the present time. 

We inclose you herewith, a copy of the 
agreement or contract which we have with 
our apprentices. It is not binding, but at 
the same time the apprentices appreciate 
it after having served their time, as evi- 
dence of the fact that they have put in the 
requisite number of years in learning their 
trade, and it aids them in obtaining a sit- 
uation, and it is also evidence that they 
have properly learned the trade. 

UNION IRON WORKS, 
Irving M. Scott, V. P. & Gen. Mgr. 
San Francisco, Cal. 


36 
Do Not Believe in Regular Apprentice- 
ship and Cannot Properly Teach Boys. 

We have taken no apprentices under 
agreement or contract in a number of 
years, as we find that the boy who has no 
contract or influential friends to make him 
feel he has a “lead pipe cinch” on his job, 
shows more energy and ambition to learn, 
and keep his position. We make no prom 
ise to learn the boy a trade; if he is bright 
and ambitious he will learn himself with 
the opportunities which we are glad to 
afford him. 

If a boy shows no geod qualifications 
for the trade during the first six months, 
we conclude that the business is out of his 
line. 

We nave but one apprentice in our ma 
chine shop at present, the number has 
dwindled down as our line of business has 
become more of a speciality. 

We do not feel that we can afford a boy 
the proper opportunities to learn this trade 
thoroughly. 

THE WATTS CAMPBELL CO., 
John Young 

Newark, N. J. 

Of course, it is not pretended that this 
list covers or includes the entire engine- 
building industry of the country, but not 
very many of the more prominent con- 
cerns are unrepresented, and it is quite 
evident that engine buiiders generally are 
considerably interested in apprenticeship, 
and that an overwhelming majority of the 
more prominent ones at least take appren- 
tices and make an effort to teach them the 
trade. The fact that 27 establishments out 
of 37 replying take apprentices, and that 
of these 24 express themselves as in greater 
or less degree satisfied with the workings 
of the system, shows that in this most im- 
the work 
much 


portant branch of machinist’s 


apprenticeship is evidently very 


alive. We shall hope that this presentation 
of the case will lead to still more general 
adoption of some systematic practice in 
this 
teach boys to become good workmen, and 
do it 
surely others can find a way of doing so, 
and we have little doubt that almost any 


of the firms mentioned will be glad to help 


regard. If so many concerns can 


with satisfaction to all concerned, 


others with information and suggestions 
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Practice of Machine-Tool 
Builders Regarding 
Apprenticeship. 


Jake Apprentices 
Skilled Men Are Necessary. Does Not 
Pay Directly. 


Because a Supply of 


Attractions of Mechant- 
cal Careers. 


We have carefully studied the question 
of apprentices for a number of years and 
have concluded that the best policy for us 
to follow is to take a certain number of 
apprentices each year, and this we have 
been doing for years past; but we do not 
think the taking of apprentices is now 
practiced much in New England, and we 
think it has been steadily diminishing for 
the past twenty years or more. The cause 
of this is found in the competition which 
has reduced prices on everything in the 
way of machinery to the lowest possible 
ebb which necessitates a careful study 
of the cost of production in connection 
with keeping the building of machinery 
up to date. and so far as the manufacture 
of machine tools goes, we do not consider 
it profitable to work apprentices, but we 
take them as a matter of policy because 
we must have skilled labor and expect to 
contribute our share of expense in edu- 
cating apprentices, and we find that the 
apprentices that serve their time in our 
shop, make better workmen than we can 
often find in other places. 

We consider it to our advantage to take 
them, although apprentices as a rule while 
serving their apprenticeship, are not a 
source of profit to us. 

We shall watch and read with interest 
the results of your investigation in this 
matter, and further that we 
regard it as a great misfortune that so 


would say 
niany of our American young men cannot 
see it for their best interests to apply 
themselves in the me- 
chanics to learn the business thoroughly 


various lines of 
in a practical way, for we feel sure there 
is no field for labor more promising for 
the young man of average ability, than 
that are satisfied 
that very young 
are eeking out a narrow existence in cleri- 


of mechanics, and we 


many American men 
cal positions, behind counters, and else- 
where, who, if they had taken up and 
thoroughly learned some branch of me- 
chanics, might instead make their services 
valuable and be receiving remuneration 
much above that which their present occu- 
The said 


of the professions, where it seems a mis- 


pations afford. same may be 
fortune indeed that so many are scarcely 
able to support a family by their earn- 
ings who, if they had entered the ranks of 
the mechanics, might be earning a liberal 
We are interested in the wel- 


livelihood. 
fare of young men and would be much 
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pleased to see more of them take up a me 
chanical pursuit for their life work. 

F. E. REED CO., 
Prest. and Treas 


F. E. 
Worcester, 


Reed, 


Mass 


PRACTICE OF TooL BUILDERS WITH ;ARD 


ro APPRENTICESHIP. 


Years 


tion of Pay 


re Bond. 





pprentices 


a. 
<2 
=x 
~~ & 
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Term 


| Rated 


Written Agreement 
with Apprentices 


lake ¢ 


a 
a 
= 
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1F E. Reed Co., 
cester, Mass.. 
P. Blaisdell & Co.,Wor 
cester, Mass.... 
_* * * 


W or - 


Norton Emery Wheel 
Co., Worcester, Mass 
* * * 


as 


Fitchburg Machine 
Works, Fitchburg, 
Mass. : 7 

Brown & Sharpe Mfg 
Co . Providence, R. I 

William Sellers & Co., 
Philadelphia, Pa.. 

* * * 


N 


x 


»The Watson-Stillman 
Co.,. New York. 
Bement. Miles & Co., 
Philadelphia, Pa...... 4 f t 4 
> * * » Ps ? 


Boston, Mass.... 
14 Diamond Machine Co., 
Providence, R. I 
1s * * _ ee - ? 4 


Co., Springfield, Vt 
17 Bickford Drill & Tool 
Co.. Cincinnati, O.. 
18 Lodge & Shipley Mach 
ToolCo.,Cincinnati,O. 4 4 
19 Davis & Egan Mach 
ToolCo.,Cincinnati,O ; ' 4 
Garvin Mach. Co., New 
York iénnews 


2 SF. secs ° 


22 Newark Mach Tool | 
Works. Newark, N. J]. 4 | goers 
3 Pond Mach. Tool Co 
Plainfield, N J.... 
Fifield Tool Co., Low 
ell, Mass 
25 Fay & Scott, 


7 


Dexter, 


Co., Toledo, O.. ines 4 
a7% & ‘ | 
28* * ~_ eens t ot 4 
29 Ferracute Mach. W'rks 

Bridgeton, N. J 7 4 
Hendey Mach. Co.,Tor 

rington, Conn, _ } 4 
The G. A. Gray Co 

Cincinnati, O ‘ s 
32 The Bullard Mach Tool 
Co., Bridgeport,Conn 

* * 


* 
Granvill 
Attleboro, 


Mossberg & 
Mfg. Co, 
Mass...... 

5 Warner & Sw: 

Cleveland, 0... 


aw 


Contractors Hire Them. 

We as manufacturers do 
prentices. About all of our work 
out to job hands, and they hire their help; 
some of these are apprentices. We have 
nothing to do with them, and do not know 


not hire ap- 


is let 


what they have agreed between them- 
selves. 
P. BLAISDELL & CO., 
Per F. L. Vaughn. 
Worcester, Mass. 
4 


Not Interested. 
The manufacture of machinery is the 


smallest portion of our business, and it is 
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not necessary for us to carry any con- 


this de- 
felt 


siderable force of mechanics in 


partment; therefore we have never 
the need, or, in fact, considered the matter 
of apprenticeship in any way. 

NORTON EMERY WHEEL CO., 


Chas. L. Allen, Secy. 


Satisfactory System 
We always have a long list of applica- 
trouble in getting 
We do not find that 
schools interfere 


tions, and have no 
plenty of good boys 
trade 


We do not make any 


trades unions or 
with our method. 
exceptions in the cases of those who have 
had technical education, and we find they 


are glad to come on the same terms as 


others. We use a limited number of ap- 
prentices to advantage, and believe our 
system is for our mutual advantage 

* * * * * * 


Baltimore, Md 
6 


Apprenticeship Indispensable 

* * * We do feel a deep interest in 

the question of how the machinist of the 
future shall be made 

Our has led us to believe 

that the best way is by an apprenticeship 

of not less than three years, under a good 


a shop where nothing but 


experience 


foreman, in 
good work is turned out 

Our best 
served an apprenticeship here in our own 


machinists are those who 


shop 
We do not think it is possible or prac- 
tical for trade schools or technical schools 


first-class journeymen ma- 


to graduate 
chinists 
The first three months the apprentice is 
on trial; during this term of trial he is at 
we think he will 


liberty to go, or in case 
not make a machinist, then we do not 
want his time and service 
FITCHBURG MACHINE WORKS 
J. L. Chapman, Gen. Mer. 
Fitchburg, Mass 
7 


Vuch Interested in Apprentices and 
es in the System. 


len 
Thoroughly Beltei 


Your letter of October 1st, with refer- 
ence to the apprenticeship system of the 
machinery business, raises one of the most 
exist between 


important questions that 


employer and employed, at least in our 
line of business 

In answer to your first question, we 
would that we do take apprentices, 


having about seventy now in our employ; 


say 


and from their ranks have been selected 
from time to time those who have taken 
the most important parts in the manage 
ment of our shop. In fact, we really do 
not know how we could get along with- 
out the help of our own boys. They have 
learned our methods of doing work, and 
are especially interested in the welfare of 
well, 


the business as 
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Our boys are taken for three years of 
service. If, after a trial of eight weeks, 
satisfaction exists on both sides, papers of 
indenture are signed and a deposit of 
$100 made, which sum is forfeited if for 
any reason the boy fails to fulfil the terms 
of his agreement or leaves before his 
term of apprenticeship, expires. At the 
expiration of his time the papers are duly 
signed, acknowledging his faithful service, 
and the $100 paid back to the boy or his 
guardian. The company pledges itself 
to teach the boys the art or trade of a 
machinist, and feels itself under special 
obligations to them, doing all it can to 
promote their interests and to encourage 
them to make efficient workmen. 

Under this and_ well-defined 
agreement justice is insured to both 
parties, and the consequence is that we 
seldom have any trouble with our boys in 
regard to their leaving before their time 


specific 


expires; and it very seldom happens that 
a boy does not work here several years 
after serving his time. The exceptions to 
this usually are that his home is in a 
location where he can obtain work and 
at the same time be near his friends. 

In our opinion one of the reasons why 
the been 
looked upon by many as unsatisfactory is 
that there is very little attention paid by 
the boy to his obligation, and the company 
fails to keep the boy at work or to take 
any special interest in him, but for any 
pretence whatever lets him go. 

A still than this, 
is where no agreement is entered into at 


apprenticeship system has 


worse system even, 
all, the boys coming and going as they 
choose. most de- 
moralizing practice, and it is hardly fair 
to condemn the apprenticeship system 
when these loose methods are employed. 
In fact, it is not an apprenticeship system 
at all. 

While technical manual 
training schools are of great importance, 
it seems to us that nothing can take the 
place of a boy’s being indentured to some 
first-class concern who will take an inter- 
est in him, and see that he faithfully ful- 
fils a well-defined term of agreement to 
which he shall pledge himself. 

One of the most important things for a 
young man in any sphere of life to do 
is to learn how to work; and the next 
thing is to do such work in the best pos- 
sible manner. 

If some wise system of apprenticeship 
were thoroughly carried out, not only by 
machinists, but 
painters and all others trades, there would 
be less complaint as to work being half- 
done by people who have no real knowl- 
edge of the work they are doing and no 
interest in it. There is no system in 
vogue, and none that has been suggested, 
that would take the place, in our works at 


least, of the apprenticeship system. 
BROWN & SHARPE MFG. CO., 
L. Sharpe, Treas. 


This seems to us a 


schools and 


by carpenters, masons, 


Providence, R. I. 
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8 
Believe in Apprentices and Think They 

Make the Best Workmen and Mission- 

aries in Behalf of Good Work. 

We take apprentices in all branches of 
our business, believing that we can ob- 
tain better workmen and foremen in this 
way than in any other. Many of our lead- 
ing men have been thus trained in our 
own shops, and many of our boys are now 
occupying responsible positions on rail- 
roads, and in large manufacturing estab- 
lishments throughout the country, and we 
feel that the experience and training they 
had while with us assists them to appre- 
ciate the importance of doing good work, 
and makes them in a measure missionaries 
for the introduction of our products. 

WM. SELLERS & CO., INC. 
J. H. Schwacke, Sec’y. 
Philadelphia, Pa. 


10 
Do Not Believe in It. 

While we, as a matter of fact, have sev- 
eral boys learning the trade, they are not 
apprenticed in any way. They come into 
our office as errand boys, then go through 
the shop, starting there from the tool 
room, and thus on through all depart- 
ments of the shop, we paying them a 
steady increase of wages, depending on 
their efficiency in turning out good work. 
We are not at ali conversant with the sub- 
ject of apprenticeship. While I 
my time in the shop, in another State, I do 
not recollect that I signed any apprentice- 
ship papers, and the apprentices that were 
in the shop with me I think would have 
been a good deal better had they not hada 
regular apprentice system, as I know that 
some boys who went through the shop 
practically wasted their time, as they were 
not of any value as mechanics when they 
had gotten through their terms of ser- 
vice. With the system which we have, 
if the boy does not attend to his duties 
faithfully and properly, he is very easily 
warned and discharged if he fails to re- 
form. As far as our instruction to the 
boys goes, it would have to be supple- 
mented by outside study if they desired to 
The 


evening classes for the mechanical part 


served 


understand mechanics or drawing. 


and the drawing are so easily obtainable 
here in New York, that it does not seem 
that here we would have occasion to give 
special instructions. What I might do if 
were otherwise situated, I do not know. 
THE WATSON-STILLMAN CO., 
New York City. :-Oa. oS 


_— 


II 

Believe in It and Find It Entirely 

Satisfactory. 

We have always taken apprentices. We 
stiil do so, and shall continue the prac- 
tice, as we find it a very satisfactory ar- 
rangement. In saying, as is so frequently 
done, that apprenticeship is a thing of the 
past, reference is no doubt made to that 
part of the system which related to the 
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residence of the apprentice with his mas- 
ter. We think that part of the system was 
never used in this country; it certainly 
has not been during the last forty or fifty 
years. 

With business in its normal condition, 
we take on about three new apprentices 
every month, sometimes four. They work 
practically four years; that is, four periods 
of 3,000 hours each. Should they work 
overtime, it counts upon the number of 
hours served; if they lose time, it is de- 
insure 
thor- 


ducted. This plan was adopted to 
that boys should learn the 
oughly, and not serve a nominal period, 
which should be, to a large extent, dawdled 
away by idleness or pretended indisposi- 
for two 


trade 


The apprentices come 


If we find they are not 


tion. 
months on trial. 
suited to the business, we think it better 
to let them go and learn some other busi- 
ness, than to insist upon their remaining 
fixed in a calling for which their abilities 
are not adapted. 

We 


signed by the boy and by his parent or 


have a contract paper, which is 


We enclose a copy of this, as 
The terms are as marked in 


guardian. 
you request. 
the paper, 5 cents per hour the first period, 
6 cents the second, 8 cents the third and 
11 cents per hour the fourth period. We 
find this plan to work well, that the boys 
are, as a rule, honorable, and finish out 
their apprenticeship in an upright and 
satisfactory manner. A very large num- 
ber of our workmen, most of them our 
best hands, are those who have served 
their time with.us. We have a consider- 
able number of men who have been with 
us for long periods, including their ap- 
prenticeship, in many cases over twenty 
years. 

We would recommend some such sys- 
tem in every establishment as being best 
for all employer and em- 
ployed. 


parties, the 


BEMENT, MILES & CO. 
Philadelphia, Pa. 
13 
Find Formal Agreements Unsatisfactory. 
We do not bind any apprentices now. 
We take boys, and if we find they are all 
right, we keep them to work by keeping 
them satisfied as far as pay is concerned. 
We have had rather poor luck in bind- 
ing boys late years, as if the boy is good 
for anything at all, he is not satisfied to 
work his three years, as we used to have 
them, and if he is not good for anything, 
we are not satisfied and want to get rid of 
him, so we find it better to select the best 
boy, and keep him, paying him enough to 
satisfy him. 
AMERICAN TOOL & MACHINE CO., 
M. H. Barker, G. M. 
Boston, Mass. 
14 
Believe in the System and Find It En- 
tirely Satisfactory. 
Young men who apply to us for such 
position are more carefully examined as 
to their fitness for the work than hereto- 

















December 24, 1896. 


fore. They must produce good reference 
as to their habits and character. Prefer- 
ence is given to those who have a good 
common We require 
them to work with us from six to eight 
weeks previous to any agreement with 
them as to apprenticeship, principally to 
see if they show adaptability to their work 


school education. 


and surroundings, as well as to see 
whether they have a disposition and desire 
to conform to the rules of the factory, and 
in prompt attendance to their duties. 
The average number of apprentices em- 
ployed by us is about eight to each hun- 
dred men. They are placed in charge of 
older experienced mechanics who are in- 
structed to make their and our interests 


mutual. 
We have no interference by trade 
unions in our apprenticeship system. We 


encourage apprentices to attend the even- 
ing drawing schools and other means of 
education pertaining to their trade. We 
consider it to our advantage to treat ap- 
prentices courteously, provide suitable 
accommodation for their physical com- 
fort, to encourage them in their work. 
They are not put to cleaning castings or 
shop, but are required to keep their tools 
and the machines with which they work 
in good order. In the seasons of dullness 
with our business (if their apprenticeship 
has expired) they are employed in pref- 
erence to others who have not served 
their time with us. 

It is often our pleasure to recommend 
and assist them to higher positions in 
other shops, than we can offer. 

We have found the apprenticeship sys- 
tem profitable to us. We have invariably 
found that the interest taken in a young 
man so employed brings mutual benefit 
to both. We certainly do not depreciate 
the benefit of trade schools who are doing 
good work in the education of young men 
as mechanics. 

DIAMOND MACHINE CoO., 
G. A. Hadley 
Providence, me: & 
16 
Do Not Now Need Them. 

Our experience in this matter has led us 
to believe that in an isolated plant like ours 
it is an excellent idea to employ appren- 
tices to a limited extent when the business 
is increasing, as by so doing you produce 
men who are familiar with your work and 
methods, who can be intrusted later on 
with important positions in the shop; but 
after a business is established, we 
would prefer to drop the aprenticeship 
feature and in its place substitute special- 
By this we mean men who are hired 


well 


ists. 
to go into one department and learn that 
thoroughly, and are not expected to get 
f the 


an insight into all the branches « 
machinist trade. 
We have taken in no apprentices witiiin 
the past two years. 
JONES & LAMSON MACHINE CoO., 
W. D. Woolson, Treas. 
Springfield, Vt 
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Think Apprenticeship Has Been Practt- 
cally Abandoned, and That tn Foundries 

Trade Unions Interfere. 

In our establishment we do not have 
the regular system of apprenticeship. We 
do not believe that the original idea of 
apprenticeship is being followed at the 
present day, to any extent; in fact, we 
find the 
shops that a great many manufacturers 
will take the boys with the promise to 
teach them the trade, putting them, how- 
ever, on a lathe or a milling machine, or 


in observation among various 


any other special tool, and leaving them 
there practically forever, which, while it 
might make a good man, it practically does 
not in any way make a machinist. In our 
shop we employ the young men, and it 
really rests with them if they advance or 
not. We have some young men we have 
worked on practically all the tools and 
also on the vise, and in this way they be- 
We 
all times to favor and advance any young 
the 


came our best employés. are glad at 


man showing the proper interest in 
machinist’s trade, and have done so con- 
tinually. We have both those young men 
who came from a mechanical school and 
those who came directly into our shop 
In addition to putting the bright young 
men through the different departments, 
the 


room with our Mr. Mill, and in that way 


we have also put them in drawing 
benefited them decidedly. 


In regard to the point, if the trade 
unions interfere with the apprenticeship, 
we wish to say that in our machinists we 
We have no 
but pay the man accord- 
ing to his own ability. The writer, how 


that in, for instance, the 


do not recognize any union. 
scale of wages, 
ever, knows 
molding business, the number of appren 
tices is limited by the union, and in that 
way quite a barrier is erected to the detri 
ment of the young man who would like to 
learn such a trade, and we are very glad 
that we have nothing of this kind in the 
machinery line 
BICKFORD DRILL & TOOL CO., 
Per A. H. Tuechter 


Cincinnati, O 
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Believe Good Mechanics Can Be Turned 
Out from Specialty Shops and that the 
Apprentice Question fs Still a Live One 


Relative to the assumption that appren 
ticeship is a thing of the past, I wish most 
emphatically to state that this is not so 
Every boy that we take into our employ- 
ment is taken on the apprenticeship plan. 
So far we have had no annoyance with 
our apprenticeship plan from any of the 

We usually allow a boy 
either at the milling ma 


trades’ unions. 
to commence 
chines, cutting steel gears, or at the turret 
lathes. If his preference is for lathe work, 
he is moved from this to a lathe; if his 
preference is for vise work, he is moved 


from this to a vise, and we do not attempt 
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to make a first-class workman within the 


four years allowed, both at the lathe and 


the vise. It is our experience that if 


within the four years a boy has become 
what we would term a very competent 
lathe man he has done very well. It is 


often claimed that in a specialty shop an 


apprentice cannot learn his trade properly. 


This we consider all wrong. We do not 
disclaim that we desire an apprentice to 
be profitable to us, and that in order that 
he may be so, we keep him a given time 
on each par r job upon which he is 
placed; but after this machinist (or ap- 
prentice) has been taught to turn machine 
tools, we think we are reasonably safe in 


saying that no journeyman can turn cone 
pulleys better or at less cost. When he is 
through with his first experience of mak- 
ing tail stock spindles, we will guarantee 


there are very few journeymen who could 


make a straight line on a round bar, ora 
nice fit, in less time than this apprentice 
could. When he has passed through the 


as. 61: 1 } ' 
Making OT live spindies he 1s 


making fits and di 


an expert at 
imeters to within a half 


thousandth of an inch, and could discount 
the ordinary journeyman that applies to 


us for employment easily 50 per cent 


When he has passed through the screw 


business, he is able 


cutting teatures ot our 
to take a job ol 


in the United States, 


screw cutting in any shop 
and turn it 
should better 
quicker than the so-called all-around man 


out, we 


consider, so much and 


is to be an undoubted valuable addition 
iny shop that may desire 


torce o 


The same applies to vise work and 


planer 


work, and so far from apprentice- 
ship being a thing of the past, we believe 
it to be of more importance to-day than 
it any time since the machine trade was 
known, * * * 

Apprenticeship papers seem to be irk- 


some to the young men, and were never 


of any service in holding them if they 
wanted to leave and go to some other 
place. We are pleased to say, however, 


that, with perhaps two exceptions, all the 
apprentices we have hired up to date have 
ned with us 

THE LODGE & SHIPLEY MACH 


Cincinnati, O 


remal 


TOOL CO 


19 


Ipprentic Vecessaryv to the Pusiness 
? 


We at all times have a large number of 
apprentices in our.,employ, and we are in 
favor of the apprentice system: 

ist. Because it is almost the only means 
by which you can hope to retain a young 
man in your employ sufficiently long to 


become of value to you, their natural in- 


clination being to drift from one shop to 


another 
2. It seems to be the only by 


means 
which you can produce all around me- 


they 
while 


chanics. If not under a contract 


usually stay at machine and 


they may become expert on that particu- 


one 


lar machine, yet you cannot put such men 
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in charge of your departments. It requires 
men who have gone through the various 
branches of the business, and such men 
are apprentices. 
THE DAVIS & 
Cincinnati, O. 


EGAN MACH. TOOL CO. 


22 
Take Apprentices asa Matter of Principle. 

The firm of which I am a member has 
always taken apprentices, and we believe 
this is the general custom at this center. 

* * * We are really not sure that it 
pays to take apprentices. We are sure 
that we loose money upon them in the 
first two years of their apprenticeship. 
We probably make this up in the last two 
years if the boy is bright and anxious to 
learn. If we did a common grade of work 
it would probably pay better; but our 
work is very nice and it is difficult to use 
what they turn out; that is, they spoil a 
great deal of work and lose a great deal 
of time before they are broken in. 

We do not take apprentices because of 
the profit, for as we have said, there is 
probably little profit in it, and, taking into 
consideration the mental wear and tear of 
breaking in these boys, most of whom 
have been subject to no discipline at 
home, we are quite sure that we would do 
better without them. 

We know of no other way to make 
good machinists, and we are sure that 
this method gives most excellent results. 
We, therefore, take apprentices, because 
we think it is the right thing to do. 

The machinist trade is broader 
and there is more of it to learn than there 
It requires sound judgment, 
and any workman 


now 


ever was. 
besides manual skill; 
wishing to perfect himself can keep on 
learning until his death. He can never 
be too good a man or know too much 
about his trade. 
and appreciating close measurements and 
of thinking out the best and quickest 
method to turn out a job in good shape 
is a matter of training; and I have never 
known any workman to possess it that 
had not served his time. Moreover, I 
have often found that men who were bad 
and untrustworthy were men who had 
picked up their trade without regular ap- 
prenticeship. I have never felt safe with 
that class of machinist. 

In managing apprentices I have found 
it important to give them a variety of 
work, with plenty of chance to learn. The 
bright ones will then take an interest in 
their work and, after that, they progress 
very rapidly. <A perfect system would be 
a combination of night school with their 
day’s work. They could stand this easily 
for they have plenty of energy left after 
their day’s work. 

No trades union has ever interfered 
with us, but that they may be because 
our shop is a small one. Our propor- 
tion of apprentices is about one to every 
ten hands. 
NEWARK (N. 


J.) MACH. TOOL WORKS, 


Henry Binsse. 


The faculty of making - 
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Take Them but Do Not Believe in Con- 
tracts with Them. 

We do take apprentices and find it ad- 
vantageous to our business. We do not 
make any agreement or contract with 
them. Of course, we only keep those 
who prove, after a trial, to be worth keep- 
ing. To the best of our knowledge, we 
advance the wages of our apprentices 
faster than is the usual custom where 
agreements are made and they are taken 
for a term of years. The reason we have 
pursued this course is that, there is no 
method that does not cost more than it 
comes to to hold an apprentice if he 
makes up his mind to leave at any time 
he sees fit, while it is a simple matter for 
the apprentice to hold us to any agree- 


ment. 
THE POND MACHINE TOOL CO., 
Per A. C. Stebbins, Vice-Pres. 
Plainfield, N. J. 


2 
- 
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Apprentices Make the Best Men—Get 
Good Boys and They Turn Out Well. 
We are, and always have been very 

much in favor of this system, and the fact 
that nearly all of our journeymen em- 
ployés learned their trade of us demon- 
strates our faith in the system, and we 
have learned by experience that a young 
man who has served three years in our 
employ as an apprentice, thus knowing 
our methods and practices is worth more 
to us as a journeyman than nine out of 
ten of journeymen we can hire outside. 

It is our opinion that the reason many 
employers have abandoned, or do not 
believe in the system, is mainly the fault 
of the workmen, or possibly the employ- 
ers’ method of employing apprentices. We 
fully realize that after an apprentice has 
been with us two years, if reasonably 
smart and intelligent he earns us much 
more during his third year than an ordi- 
nary journeyman, when the wages of each 
are taken into consideration. In many 
cases the trouble has been that when the 
apprentice gets to this point of being a 
source of profit to his employer some 
other shop, being short of help, makes 
advances to this man in the way of an 
offer of better wages, thereby causing him 
either to leave and accept the new posi- 
tion, or if too honest for this, to feel un- 
easy and discontented, which means an 
unprofitable workman. 

We take an apprentice for the term of 
three years, the first few months being 
on probation. After we mutually 
agreed, we require them to give a bond 
signed by two responsible parties in the 
sum of $100, to be forfeited if they leave 
our employ before the expiration of the 
contract (I think perhaps this bond should 
be larger in some localities, although we 
have no trouble here). We pay the ap- 
prentice for the three years as follows: 
75 cents per day for the first year, $1 per 


are 
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day for the second year, and $1.25 per day. 
for the third year. We are able in this 
locality to get all the native born ingeni- 
ous boys that we wish, and as a rule hav- 
ing at least a high school education, and 
we prefer to take them at about 18 years 
of age. 

The matter of bond not only serves to 
hold them to their bargain (as a rule our 
boys are honest enough to fulfill any con- 
tract they may make), but it serves to 
keep them from even thinking what they 
might do if free to leave us at, say the 
close of the second year, and attempt to 
let themselves as journeymen machinists. 
As a proof that the system is successful 
with us we will say that we take a great 
deal of pride in the fact that nearly all the 
young men who have served their time 


‘ with us and have later gone elsewhere are 


getting first class pay and occupying re- 
sponsible positions, and we have been in- 
formed that one prominent tool builder 
in Massachusetts told some men who had 
formerly worked for us that he would be 
glad to find employment at any time for 
machinists coming from this town. 
FAY & SCOTT, 
Norman H. Fay 
Dexter, Me. 
26 
Much Work that Apprentices Can Do and 
They Make the Best Workmen., 

There is considerable work in an ordin- 
ary machine shop that a boy with ordinary 
intelligence can do equally as well as a 
more expensive man, and we put boys on 
this class of work where we are not justi- 
fied in using men. 

We find that these boys with the neces- 
sary instructions become very proficient 
on plain work in comparatively short 
time, and in many cases are able to pro- 
duce results very near equal to an or- 
dinary mechanic—of plain 
work only. 

We find that when these boys have been 
thoroughly broken in to our method of 
doing work, they become really our best 
and most reliable men, fully understanding 
our requirements, and are able to pro- 
duce better results than we can obtain 
from so-called first-class mechanics. 

We are using a few men who have had 
a manual training. Boys who have had 
an experience of this kind to any extent, 
we are able to start in at a little advance 
in price over those who have had no 
manual training whatever; but I have found 
in my experience that the training a boy 
gets in a manual training school is not 
really the practical experience that he 
would get in an ordinary shop. * * * 

TOLEDO MACHINE & TOOL WORKS. 

Toledo, O. 


course, on 


20 
Apprentices 22 Per Cent. of Entire Force. 
Pay What They Are Worth for Each 
Unit of Time. 
In our works, employing, exclusive of 
foundry, about 100 operatives, and build- 
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ing presses and dies of all sorts for work- 
ing metals, the former running from 100 
pounds to 15,000 pounds in weight, and 
requiring a good deal of ordinary skilled 
the latter 
(dies) requires in many cases highly spe- 
cialized labor, we have about 22 per cent. 
of apprentices. 
lar written contract with, merely employ- 
ing them 
stay four years, subject to annulment by 
either party, after they have worked on 
trial for two or three 
whether we like them and they like us. 
We usually try to select boys of good 
character, and those, if possible, with some 
special mechanical taste; but have not, so 


labor, while class of goods 


These we have no regu- 


under a verbal agreement to 


months to see 


far, had any limiting educational stand- 
ard. I think, however, it would be better 
to have standard, and to 
boys only who had attained certain given 


such a select 
qualifications at school. 

We find that most of the boys stay with 
us during the four years, starting when 
from sixteen to eighteen years old. <A 
few drop out for various reasons, but we 
do not mind this; our theory being that 
it is best to pay an apprentice about what 
he is worth, all things considered, for 
each particular unit of time he is em- 
ployed, so that there is no loss to either 
party should the contract be broken. * * * 

We have never had any trouble with 
strikes, nor have we ever had objections 
from journeymen on account of employ- 
ing apprentices, and I do not tuink we 
should have, were their proportion twice 
as great. Upon the whole, we find that 
the boys themselves are fairly well satis- 
fied, and we have many more applicants 
than we can give places to. We appre- 
ciate the fact that it is difficult, in these 
days of specialized machinery, to teach a 
boy to be an “all-around” machinist with- 
out detriment to ourselves; but we try, for 
their interest, to ‘ 
much as possible. * * * 

FERRACUTE MACHINE WORKS, 
Oberlin Smith. 


‘change them about” as 


Bridgeton, N. 5. 


30 
Apprenticeship a Necessity. 

We took up the matter of apprentices 

the that we 

were unable to get a sufficient number of 

machinists in our small town; so we took 


some years ago for reason 


hold of young men and educated them, 
and many are still working for us, al- 
though a great many seek new fields when 
they are through. We still depend upon 
the system. * * * 

At the end of the fourth year, or when 
the term is finished, we pay the apprentice 
a gratuity of $125. This is something we 
began about five years ago, and we find 
it very satisfactory to ourselves and the 
apprentices. We find that it nearly en- 
tirely overcomes the evil of having the 
young men leave before their apprentice- 
ship is finished, and they, on the other 
hand, are very much pleased to receive 
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this gratuity. We consider it a decided 
advantage to both parties, and the sum 
stake is a the 
young man to do well and to keep faith 


of money at stimulus to 


with us. We expect to continue this sys- 
tem as long as the conditions in this town 
are, namely, that we are 
number of 


are what they 
unable to 
skilled men to do our work. 
THE HENDEY MACHINE CoO., 
F. F. Fuessenich, Secy. 
Torrington, Conn. 


secure a sufficient 


3I 
Believe in the System and Find Less Trou- 
ble in Securing Good Workmen Nox 
than Twenty-five Years 
We herewith 
agreement blank, which in itself is evi- 
the 
Trade schools are no doubt all right, but 


Ago. 


enclose apprenticeship 


dence that we believe in system. 


a man requires practice in a regular 


manufacturing shop before he is fit to 


undertake some of the finer jobs. We 
have several fine workmen who have 
learned their trade with us, and, we think, 


they have never worked anywhere else. 

We think the trade unions attempt to 
regulate the proportion of apprentices to 
the journeymen, especially in the foundry, 
but even there they allow enough for all 
practical purposes. There seems to be 
less trouble in securing good workmen 
now than twenty-five years ago. 

THE G. A. GRAY CO., 
G. A. Gray, Prest. 
Cincinnati, O 


32 
Changed Their Contract and Now Think 
the Satisfactory. 

About ten years ago we thought it ad- 
visable to take in apprentices, and after 
investigating the forms of 
made by other tool builders, entered upon 
a plan whereby the boys would serve a 


System 


contracts 


term of three years of twenty-nine hun- 
dred hours each, receiving therefor seven, 
nine and twelve cents per hour respec- 
tively, and if at the end of that period the 
should 
worthy, they were to be given outright a 


boys have proven’ themselves 
sum of one hundred dollars ($100) 

Our experience with this form of con- 
tract that 
with us about two years they became rest- 
and but not 
enough so to warrant us in discharging 


was, after the boys had been 


less somewhat inattentive, 
them, and the main thing they looked 
for seemed to be quitting time, and the 
one hundred dollars ($100) which they 
should receive upon completion of their 
contract It was decided best to discon- 
tinue this form of contract, and a new one 
out the blank 


herewith, thus far 


was made similar to en- 


closed which has 


proven very satisfactory; only the better 
class of boys being willing to work for 
one thousand hours without receiving 
wages therefor until after they shall have 
proven themselves to be industrious by 
work 


three years 
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With the old there. was no 


scarcity of boys, but we find but few will- 


contract 


ing to enter under the present conditions, 
but so far have been able to obtain enough 


to meet all the demands, and feel conhf- 


will be desirous of coming 


dent that more 
in 
THE BULLARD MACH. TOOL CO., 
\. H Bullard, Sec’y 


Bridgeport, Conn 


33 
Trade Unions Probably Interfere, but Not 
with Thetr Own Apprentices 
We have at all times a large number 
of apprentices * * The first year 


they are of little value, and probably do 
not earn the amount paid them, but dur- 
ing the other years of their apprenticeship 
they probably earn as much for the com- 
pany in proportion to the amount paid 
them, as other workmen. 

This 
eventually get better workmen by 
cating them in our shop than we would 


being a special business, we 


edu- 


be able to obtain in any other way 

Trades unions probably interfere with 
apprenticeship in a great many Cases, 
boys are apt to think after a year or so in 
a shop that they have learned all that is 
necessary for them to know, and they 
leave the employ of the shop where they 
came to learn a trade, join a trades union 
and go somewhere else and demand union 
wages as a thoroughly educated mechanic. 
the 
tory in such cases to the people who em- 
ploy them. We are not troubled in this 
We endeavor 


all our workmen according to their 


Of course, result is very unsatisfac- 


wa) conscientiously to 
pay 
we have little 


value to the business, and 


or no trouble from this cause 
Brooklyn, N. Y 
34 
Ipprenticeship is Important and 


i ages ts 


Think 
that Retention of a Portion of 
Pettey than a Bond 
We think this question is of the utmost 


think that a young man 
a properly 


importance We 


who has learned his trade in 
managed shop is well prepared to meet 
the battle of life. However, in order to 
get any position ol re sponsibility, he must 


acquire a certain amount of education or 


book-learning. Trade schools undoubt- 
edly offer the best opportunity for this 
purpose; the only obstacle in the way, 


with many young men, is that they have 
not the time nor the money to support 
themselves while taking a course in such 
however, in all 


a school Fortunately, 


large cities there are excellent evening 


schools which give the young man who 
is learning his trade in the shop an op- 
portunity to get an insight into the mys- 
teries of science, and the subjects which 
ought to the 


most in the evening school, are, undoubt- 


interest young apprentice 








1194-26 


edly, arrtthmetic, geometry, algebra and 
draughting. 

As far as our experience goes, trade 
unions do not affect the mechanic in this 
part of the country. 

We think it pays any machine manufac- 
tory to employ apprentices, providing, 
however, that they are properly handled. 
We have adopted a rule under which we 
employ apprentices, which we think is 
very satisfactory and fair on both sides. 
We rarely employ as apprentice a boy 
In selecting ap- 
the best 


under 18 years of age. 
prentices, we those with 
education and such as have natural me- 
chanical talent, the preference. The boy 
is first hired on trial for three months, 
and if it is shown during that time that he 
lacks interest in his work, or ability to 
readily understand what work he is set 
to do, we discharge him. On the other 
hand, if he takes hold of the work satis- 
factorily, we give him an agreement after 
At the expira- 


give 


the three months are up. 
tion of the third year we pay the graduate 
$100. If, however, the apprentice should 
leave our employ from any cause before 
the expiration of the third year, the pay- 
ment of the $100 is withheld. This method 
we think is far better than the method 
commonly used, of requiring the appren- 
tice to give bonds. In this latter case the 
poor and deserving boy is often unable 
to get a position to learn on account of 
inability to secure bonds, whereas, in the 
former case, this objection does not exist. 
Our method of handling the apprentice 
boys in the shop is to change them around 
from one job to another as much as pos- 
sible. We find that a smart and intelli- 
gent boy, at the end of the third year, is 
capable of doing any ordinary machin- 
ist’s job. We fully appreciate this im- 
portant question and are very glad that 
you have brought the matter up, and we 
are sure that the exchange of ideas will 
accomplish good results. 
MOSSBERG & GRANVILLE MFG. CO., 
Frank Mossberg, V.-Prest. 
Attleboro, Mass. 


a 
Believe in the System and Think Ht Ts 
Growing in Favor. 


wn 


We started this plan [apprenticeship] 
when we began business in 1880, and it 
ha: proven so successful that our super- 
intendent, our chief draftsman and all of 
his assistants, and nearly all of the de- 
partment foremen served their apprentice- 
ship with us, having been from time to 
time promoted to their present positions. 

We find, as would be expected, that the 
best progress is made by those most 
highly educated, and we prefer those who 
have graduated from a high school or 
some technical school. 

We use our best endeavors to select 
only those of high moral character who 
have an ambition to learn. 

The young men best qualified are given 
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six months’ experience in drawing and 
machine designing; this, however, being a 
special reward of merit to encourage 
earnest study on the part of the appren- 
tice. The traveling machinist who has 
“picked up the trade” stands a_ small 
chance in competition with the intelligent, 
educated mechanic who has had the best 
experience in all departments of a mod- 
ern shop of the highest type. The latter 
always has a position, while the former is 
“laid off” whenever occasion requires. 
We believe the apprentice system is 
growing in favor both among the think- 
ing and ambitious young men, and among 
manufacturers who gage the value of their 
employés from an educational and prac- 
tical standpoint. 
WARNER 
Cleveland, O. 


& SWASEY. 


A A a 


The Practice of Locomotive 
Builders and Railroad Com- 
panies Regarding Ap- 

‘ ‘ 
prenticeship. 
I 

Entirely Satisfactory for Thirty Years. 

We have for a great many years had an 
apprentice system in our shops which has 
given us entire satisfaction. We have al- 
ways paid what has been regarded as a 
liberal amount for apprentice work, but 
our feeling has always been that the trade 
which was learned was the thing of im- 
mediate and greatest importance to the 
apprentice. We have no written agree- 
ment or contract at all, but make it for 
the boy’s interest to render himself pro- 
ficient and expert. Any engagement is 
terminable at a moment’s notice on our 
part, if we are dissatisfied; but we have 
never had any trouble to speak of in thirty 
years’ experience. * * * At the end 
of the second year we give a personal note 
to the boy for $50, payable with interest 
at the rate of 6 per cent. per annum, which 
makes it payable at the end of his term of 
apprenticeship. The note is one 
tioned upon good behavior on his part, 
and that he will put forth his best en- 
deavors in behalf of the company, and, of 
course, is entirely non-negotiable. In 
case of his death it could not be legally 
collected, but whenever such a case has 
arisen, the matter has been treated liber- 
ally, and the money has always gone to 
those who were in any way dependent 
upon him. At the end of his apprentice- 
ship, in. addition to the payment of this 
note, he also receives a bonus of $50. Al- 
most always he is advanced at that time, 
if he is at all skillful and expert, to a good 
position, with journeyman’s wages; and 
a large part of the most efficient working 
force that we have in our shop is made up 
of these recruits, who have learned their 
trade with us, and know our methods and 
The whole plan has 


condi- 


practice thoroughly. 
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worked so satisfactorily that for years 
there has been no change whatever made. 

H. K. PORTER & CO. 
Pittsburg, Pa. 
THe Practice or R. R. SHors AnD Loco- 
MOTIVE BUILDERS WITH REGARD 
ro APPRENTICESHIP. 





Years. 
-ortion of Pay 
or Require Bond 


m., 





Written / 


1H. K. Porter & Co, 
Pittsburg. PQ... 
2 Schenectady Locomo- 
tive Works, Schenec 
tady, N. Y ; 
, Dickson Mfg. Co., 
Scranton, Pa..... 
ae FF. ccccseeeeneienss 
s Baldwin Locomotive 
Werks, Philadelphia, 
- RA... ie ‘an 
6 Pittsburg Locomotive 
and Car Works, Pitts- 
burg, Pa.. } t 4 
7 Baltimore & Ohio R.R 


Co 0 

8 Michigan Central R. R 
Co A 

» Richmond Locomotive 
Works,Richmond,Va 


10 Lehigh Valley R.R. Co. + 4 r 4 
11 Burlington & Missouri 

River R. R. in Ne- 

Draska...... ; 4 
12 Wabash R. R. Co | 4 
5 cillnllees ce SE0SSCRRCCD 4 
I * * * 4 


; C20. 6000 ; 
16 Rogers Locomotive 
Co., Paterson, N - 
3@ 6 8 “ ; 4 
7 


18 Chicago & Alton R.R 


Co ; 
19 N. Y., N. H. & Htfd.R 

_ ay, eee ; { } os 3 
20 Ill. Central R. R. Co... +4 ' + \3to5 
21 Union Pac. R. R. Co + | + 4 | 
22 L. S. & M. Southern R 

SS eee : ee 5 | 
23 C..C.. C. & St. Louis R 
” R. Co nee tee 
24 Chi. & N.W. R’way Co 
2,* * * 


| | 


Give Boys Thorough Training and Thus 
Obtain Their Best Men. 

When we are running full handed we 
usually employ from twenty-five to thirty 
apprentices in the various departments 
of our works. We make no formal con- 
tract with our apprentices. We try to 
select boys of good intelligence and steady 
habits, and it is a very rare occurrence 
that a boy fails to continue with us the 
full time of his service. 

In the machine shop our apprentices 
are started on bolt lathes, and gradually 
progressed to the drill press, lathe, planer 
and vise work, completing their last year 
in the erecting shop, so that the boy learn- 
ing the machinist’s trade has an oppor- 
tunity to work on all the different parts of 
the locomotive. This same practice ob- 
tains in the blacksmith shop, pattern shop 
and foundry. Apprentices in each of these 
departments having an opportunity to 
work on all of the work performed in the 
several departments. 

A very large majority of our best work- 
men are men who have served their time 
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in our works, and we find graduates of 
our shops in the different shops through- 
out the country, some of them holding im- 
portant positions. We believe most thor- 
oughly in the apprenticeship system, as 
it certainly produces the best general 
workmen. 
SCHENECTADY LOCO. WORKS, 
A. J. Pitkin, Supt. 


5 

Boys Are Hired, But Not Apprenticed. 
We discontinued the practice of inden- 
turing apprentices many years ago. We 
take boys from 15 to 18 years of age pref- 
erably, and pay them from 5 to 7 cents 
an hour at the start. Their wages are in- 
creased as they learn and become use- 
ful. It is possible for a boy to get jour- 
neyman’s wages after two or three years, 
if he is intelligent and industrious. There 
is no obligation on our part to retain the 
apprentice in our employ, nor on his part 
to remain with us any longer than may be 

mutually satisfactory. * * * 

BURNHAM, WILLIAMS & CO 

Baldwin Loco. Works, Philadelphia 


6 
Apprenticeship Develops Men Who Are 
in Demand tn Other Shops 
lo Keep Clean. 


Required 


We enclose herewith copy of ‘“Condi- 
tions of Apprenticeship” used by this 
company for upwards of fifteen years. 

Apprentices are taken in all 
ments, and during the four 
given an opportunity to work at the vise 
and on all classes of tools belonging to the 


depart- 
years are 


trade they are learning. We do not allow 
an apprentice to serve his whole time on 
any one class of work, the object being to 
make general workmen of every appren- 
tice who enters our employ. 

Our experience with such apprentices 
as have remained four years with us, has 
It should be re- 
membered, of course, that apprentices are 


been very satisfactory. 
not different from other people; conse- 
quently, not more than one in ten serves 
his time. A large majority retire during 
the first, twelve months, while a lesser 
number remain eighteen to twenty-four 
months. It is very seldom that an ap- 
prentice leaves of his own account after 
entering his third year. 

Of the apprentices who serve their time 
and receive their premium, fully 50 per 
cent. may be called first-class workmen 
for men of only four years’ experience, 
and can command good paying situations. 
While a large number of our piece work- 
served their 
time in our employ and found it to their 
advantage to remain with us, we are un- 


ers and contractors have 


able to retain the majority of our best 
apprentices, owing to the demand for gen- 
eral workmen as foremen or leading men 
in other establishments 

It is quite possible that the single-tool 
system would be more remunerative to us 
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than our apprentice system is. At the 
same time, it is a great satisfaction to 
know that during the past twelve or fifteen 
years we have turned out several hundred 
young men who are good general work 
men. It is obvious that such men, all 
other conditions being equal, are mucl 
better fitted to become foremen than those 
possibly can be who have served their 
time on one tool or class of work only. 
PITTSBURG LOCO. & CAR WORKS, 
3y D. A. Wightman, Gen. Mer. 
In the “Conditions of Apprenticeship” 
referred to we find the following unique 
clause: “Apprentices must supply them- 
selves with overclothes, and have them 
washed every week. They will also be re- 
quired to furnish soap and towel, and to 
wash before leaving the works at noon 


and night.’ 


/ 
Mayoritv of Foremen Were Thetr Own 
Apprentices. 

I thoroughly believe in the apprentice 
ship system, and it has worked to excel- 
lent advantage on this road, as a majority 
of the foremen of our shops are men who 
served their apprenticeship with the com 


and have afterward been ad 


. ¢ 6 


pany, 
vanced 
H. MIDDLETON, 
Gen. Supt 

B. & O. R. R. 


Motive Power, 


8 
Night Schools and Good Success, but No 
Formal Contract. 

We encourage and employ apprentices 
in our shops freely. If there is any ob 
jection on the part of our men, I am not 
aware of it, as we employ the sons of em 
ployés largely in our shops, and pay them 
a dollar a day 
night 
schools at all of our shops, and instruc 


a nominal sum for wages 
to commence with. We _ have 


tions are given in drawing, so as to make 
them more proficient in working with 
specifications and drawings in the shop 
In this way we have educated a very fine 
class of mechanics and kept the shops 
filled with interested and young men, be 
sides having a superior class of skillea 
workmen after they have served their 
apprenticeship. We have no contract or 
agreement with apprentices whatever, and 
if there is any opposition on the part of 
the men or trades union, we simply ignore 
it. There is very little trades unionism in 
our shops at any point 
MICHIGAN CENTRAL R. R. CO. 


9 
Think Formal Contracts Detrimental. 


We have found it desirable to abolish 
the apprentice system altogether, having 
experienced, in addition to the objections 
you mention, that a better class of be- 
ginners and more progress can be as 
sured from paying boys what they are 


worth to us. Under the old system inden- 
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tures were signed for a period of years 
and the wages were stated without regard 


to the apprentice’s usefulness or capabuil- 


ity, and all were placed on one plane—the 
effect being to retard the progress of the 
more apt, rather than encourage the less 
diligent. 

Now we simply employ boys and giv« 
them what we find them worth to us. This 
encourages them to work, and as_ the 
wages depend on their efforts and are not 
confined to the estab ed rates for ap 
prentices, good or bad, we find a better 
und more int vent ss ready to learn 


1 DUSINess 


RICHMOND LOCO. & MACH. WORKS., 


G. F ] mes, Si 
1O 
Belve Lpprenticeship and Get Theu 
Rest Men by ft 
We ar 1 te take ipprentice ito 
our shops, whenever we have vacancies 
for them, and we certainly think it ad 


vantageous for the company to do so 
As a rule, the apprentices are selected 
who do the engine cleaning, 
and are usually the sons of employés. In 
order that the boys who do the engine 
cleaning may have some encouragement, 
it is understood that when more appren- 
tices are needed in the shops, the engine 


1 
ciea 


ning boys who have done the best 


work will be promoted to apprentices 
In this way the master mechanic, or gen- 
eral foreman of the shop, is able to form 
a fairly good idea of the ability of the 
different boys to make good journeymen, 
and with proper care in the selection of 
the apprentices, together with the intelli- 
gent handling of them in the shops, we 
usually turn out journeymen who are 
more valuable to us than journeymen who 
come to us from other shops, as the lat 
ter are not so familiar with our methods 
of doing the work, construction of the 
rolling stock, et 
S. HIGGINS, 

Supt. Motive Power 


Find Apprenticeship Satisfactory, but 
Have No Formal Contract 


* * * We consider it quite an ad- 
vantage to take apprentices for the reason 
that, as a rule, their parents are located 
in towns where our shops are and the 
young men are more apt to stay with us 
than men who are moving around from 
place to pl ice. Asa rule they make better 
men than the journeymen we pick up. 
This rule covers all shops on the B. & M. 
in Nebraska lines 

I don’t think that a trade school is the 
place for a young man to learn a trade. 
The place to learn a trade is in a regular 
machine shop where he has to start from 
the bottom and work up 

We aim not to have any trades union 
interfere with our apprenticeship system. 
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We have nothing but a verbal agreement 
at perfect 
any time, 
and we are at liberty to discharge them 
for any cause. 


with apprentices. They are 


liberty to leave our service at 


Pr. HAWKSWORTH, 
Supt. M. P. 
B. & M. R. R. R. in Neb. 


12 
Apprentices, but No Contract. 

It has been the practice for some years 
at the different shops on this road at Ft. 
Wayne, Ind., Springfield, Ill., and Mober- 
ly, Mo., to take apprentices in the same 
manner as we engage any other employé. 
There is no written contract nor agree- 
We simply employ them as appren- 
tices during their good behaviour or will- 
The requirements are 
that they shall be 16 to 18 years of age, 


and have a good common school educa- 
tion. © F * 


ment, 


ingness to work. 


It is the duty of foremen to so instruct 
their apprentices that at the expiration of 
their time they will be perfectly competent 
to do any work which may be required of 
them at the shops in which they are en- 
gaged. 

J. P. BANNES, 
S. M. P. & M. 
Wabash R. R. 


15 

Take Apprentices and Could Not Dis- 

pense with Them. All-Around Men 

Best kven as Specialists. 

In my opinion apprenticeship should 
I have had 
some experience, in fact, I might say con- 
siderable, as relates to the class of mechan- 
ics made under the regular apprentice sys- 
tem and those coming from trade schools, 
and while I in all cases would prefer to 
have our apprentices start in with a good 
education, and might perhaps say even 
with a thorough technical education, at 
the same time I have not found that at the 
end of the four years of apprenticeship, 
they rank as superior mechanics as against 
boys of energy, who would take advantage 
the 
points of technology in connection with 
their trade 


not be a thing of the past. 


of opportunities to learn essential 


I consider it absolutely incumbent upon 
us to teach a boy the whole trade, as 
while he may show a greater adaptibility 
to some one part of it, at the same time 
it does not fulfill the wants of the country 
at large, to have a man conversant only 
with one part of the trade, and especially 
In fact, I 
have found that a man who had learned all 
parts of the trade is a better man even on 
the one point that he appears to make his 
specialty; in fact, there is a great deal the 
same difference between such a man and 
the specialist as there is between a think- 
ing man and a machine. For instance, if 
a job is placed in his hands, if he is thor- 
oughly conversant in his business, he 
knows just as well what is wanted as the 


is this the case in repair shops. 
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man who eventually is going to put it in 
its place. 

I have not seen where the trades unions 
have in any way interfered with our ap- 
prenticeship system, in fact, the assistance 
that a boy will get in learning his trade de- 
pends a great deal more upon himself than 
it does upon the journeymen, not in the 
sense that he does not have to be in- 
structed by them, but I have never yet seen 
an apprentice who took a thorough inter- 
est in his business but that eventually the 
men would co-operate with him and give 
him all necessary instructions. This may 
to a great extent depend upon the fact of 
our considering the son of a thorough 
paced mechanic, and a faithful employé, 
as having the first claim upon a vacancy. 
There is one thing certain, if we had not 
in the last fifteen years brought up a great 
many boys by hand, we would be in dire 
distress for mechanics at present, in fact, 
it is a pretty hard thing to get first class 
mechanics in this section of the country 
to-day, even although the country is flood- 
ed with idle men, there are but very few of 
them competent and worthy mechanics. 
* * * It is our aim to keep about fifty 
or fifty-five apprentices, and, in fact, it is 
my urgent wish to increase this number in 
the other trades outside of the machinists. 
I also hand you form of application which 
does not carry anything in the shape of an 
indenture, we depending to a great extent 
on the moral obligation imposed, by the 
fact of our giving the boy a chance to learn 
the trade, and in his accepting. You will 
notice that we divide by the number of 
hours instead of months or years, as we 
consider it as no more than fair that a 
boy who had given his whole time and at- 
tention to his business without much loss 
of time should reap the advantage of it, as 
against one who wanted too many vaca- 
tions. 

P. LEEDS, 
S. M. 
Louisville & Nashville R. R. 


16 


Not Many Boys Willing to Serve Ap- 
prenticeship. 

* * * In this locality few boys and 
young men seem inclined to serve three 
years at low wages to acquire a knowl- 
edge of a “trade” when they can find em- 
ployment at better wages tending a ma- 
chine doing some one kind of work in 
almost any of the many factories in our 
city, and on that account there is not 
much desirable talent available here for 
apprentices in a business such as ours. 

We have found, for the class of young 
men who “these days” are willing to work 
three or four years to acquire a knowl- 
edge of the business, that employment by 
the day seems to be quite as satisfactory, 
if not more so, to both parties than if a 
more binding arrangement was entered 
into. 

The irregularities in business in our line 


December 24, 1896. 


for the past three years have been such 
with us that apprentices could not always 
be fully employed, and we could not do 
as well for them as we desired, and the in- 
ducement for us to take young men, or for 


them to come to us, was but little. 
ROGERS LOCOMOTIVE CoO., 
R. Wells, Supt. 


Paterson, N. J. 


17 
Difficult to Get Good Men, but Cannot 
Teach Apprentices. 

We are taking apprentices, but are not 
making general workmen of them. 

We find it to our present advantage to 
teach them one branch and make experts 
of them in that particular one. 

We are making a mistake in pursuing 
this policy, but are compelled to so act in 
self-defence. It is very much harder in 
good times to retain the services of an all- 
around workman than of one who knows 
but one job, and therefore we make work- 
men whose services we can depend upon. 

Everyone is depending upon everyone 
else to make the good ali-around work- 
man, and when the supply is 
gone, there is going to be trouble; in fact, 
the trouble to get good help of this class 
is already felt. This is especially the case 
in our blacksmith department, and we are 
at times at our wits’ ends to know what 


present 


to do. 

Teaching common help to perform one 
or two jobs, and no more, and the intro- 
duction of formers and machinery, seem 
to be our only remedies. 

There is always a demand for first-class 
workmen in every department, with steady 
work and good pay, therefore the estab- 
lishment of good schools would be a great 
benefit, both to our boys and to our manu- 
facturers. 

We believe we will be compelled, in the 
future, to obtain our skilled help in this 
way. 

+ * * + + * 

A LOCO. BUILDING SHOP. 


18 
Get Good Boys, but Do Not Bind Them. 

In our shops we employ apprentices in 
the various departments to the extent of 
about 8 per cent. of the skilled workmen. 

In selecting these boys or young men, 
we require that they should be not less 
than sixteen years of age, of sound physi- 
cal development and good moral charac- 
ter, and must be able to pass an examina- 
tion on the subjects embraced in what is 
considered a fair common school educa- 
tion. 

The boys are taken on six months’ trial, 
and if at the end of that time they have 
shown aptitude, they enter upon a three 
years’ apprenticeship. During this term 
the advancement of an apprentice depends 
upon himself and his own exertion. To 
those who show energy and ability we 
extend a helping hand, and give the best 
possible opportunities that are consistent 
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with good organization of the shop iorce; 
but those who are careless and indifferent 
are dropped out as they develop these 
characteristics. 
JACOB JOHANN, Supt. 
Chicago & Alton R. R. 


Mach. 


19 
Apprenticeship ts a 
Fast, Nor that it Should 


Does Not Think 
Thing of the 
be. 

* * * JT have handled apprentices all 

with the best and I 

of the opinion that it is an advantage to 


my life results, am 
any company to take a certain number oi 


apprentices every year, as in my experi 
ence, if they are properly handled, they 
make better mechanics, all around, than 
we are able to hire out of the so-called 
journeymen that are traveling around 
We have no special agreement or con 
tract with these apprentices, only if a 
young man does not take interest in the 
business that he is following, and we see 
that he is not going to make a success of 
it, at the end of six months, which is 
ample time to judge any young man, we 
let him go and fill his place with another 
In my experience, and I would say that 


if have had 


the past, in handling apprentices, I find 


considerable experience in 
that better results can be accomplished 
than can be by employing all journeymen. 
I do not think that apprenticeship is a 
thing of the past, neither do I think it 
[ past. I 
never had any trades unions interfere with 


should be a thing of the have 
the apprenticeship question, and I see no 
reasons why they should interfere with 
the apprenticeship system if it is handled 


properly. I consider that the handling oi 
apprentices by the foreman in charge has 
more to do with the success of the system 
than anything else, and if he takes an in- 
terest in the apprentices and forces them 
through he will overcome any interfer- 
ence by trades unions or other stumbling 
blocks which might present themselves. 
F. B. SMITH, 
General Master Mechanic. 


N.%, NN. H.& HK. 


20 
Good Me Td Good Material 

We employ apprentices at the different 

trades at all shops on the 


From 


system with 


very good results, using care in selecting 
same by giving them a 90 days’ trial to 
prove whether they are desirable for the 
the ap 


service, at the end of which time { 


prentice has the opportunity of leaving, 
but if satisfactory to both parties inden 


ture papers are made out and he 


con- 


tinues in the service 


Trades unions do not interfere in 


any 
way with our apprentices 

I send you herewith indenture blank 
on which I have noted the rate of pay 
per hour for each year. We will take ap- 
prentices 16 years of age for five years’ 
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term; 17 years of age for four years’ term, 
and so on; that is, the term is such that it 
expires at such time as the apprentice be- 


old. 


I consider it very much to the advan- 


comes 21 years 
tage of railroads to take apprentices, tak- 
ing care to get the right kind of stock 
in the first place and educating them with 
care and advancing them as much as pos 
sible, as it places the company in a posi 
tion to obtain proper material for the man- 


agement of its different departments later 


on. 
WM. RENSHAW, 
Supt. Machinery 
Illinois Central R. R. 
2I 


Believes Too Many Apprentices Are Taken 
Education Should follow Apprentice 
ship. An Elaborate Examination. 


It has been the practice on this road to 
take all the apprentices in our shops that 


could be used to advantage, and in a num 


ber of instances I believe we have more 


than we should; but as we have a number 


f 14 , 1 m Paes tae 1 | 
Or 01d employes In Our service WhO Nay 


boys growing up, we have in some cases 
increased the number of apprentices in th« 


shops in order to help out the families of 


the 


old employés 


Believe as a rule too many apprentices 


ire taken in the railroad shops. It would 


be better to have fewer, in order that thos« 


boys who are learning the trade may have 


a better opportunity of quicker advance 


ment. Believe in giving all boys the bene 


fit of rapid advancement and good work 
is fast Ss they ire capable of doing if lj 
they do not how a disposition to take 


think it would be better 


kind of 


advantage of this, 
for them to enter some other 
business. 


Whe re you have 


shop and cannot give them all good work, 


too many boys in the 


it means dissatisfaction, particularly if 
some boys are advanced faster than others 


It has 


to give the boy 


been suggested that it is better 
a technical education be 

fore he goes into the shop as an appren- 
Think this 


he should serve 


tice. is entirely wrong; believe 
his time and then obtain 

school 
} | 


then see the 


his education at a technical 


wards, as he can 


altel 
advantage 


of an education, together with the know! 


edge obtained from his service in the 
shop as an apprentice 

I have known cases where boys have 
ome into the shop ifter hav ne gone 


1 such schools; the result has been 


‘}) 


ply themselves to the busi 


and are constantly of the opinion 


that they should be at the head of the shop 
n plac ) it tive oft It the T de sire 
to commence t the top of the busine ss, in 
| t the bottom 

Ene you herewith a copy of our ap 
prenticeship rules, which have been in 
force for the past ten years, and find that it 

| + f . - : - : 

vorks very sfactorily, and since its 
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adoption have had no _ occasion to 


change it 
J.u 
Supt. 


McCONNELL, 
M. P. & M 
Union Pacific System 

McConnell 


a sample examination paper for 


he rules referred to by Mr 
include 


those who 


desire to become apprentices 


and from this we find that a candidate is 


required to pass an examination not only 


in those branches which pertain to me 


chanical pursuits, but also in- such as 


United 


raphy, physical 


grammar, States history, geog 


geography and drawing 


We append some sample questions 


5. Grammar.—In English grammar the 


candidate must be able to define and illus 
trate the parts of speech, gender, number 
and case, to and to 


write good 


plain English. Incorrect expressions will 


be given for correction. An essay will be 
required on some such subject as the fol 
lowing: The Use of Steam, The Missouri 


Publi Abra 


River, Our 


ham Lin 


School System 


6. U.S. History Causes and results of 
the Mexican wat Origin and construc 
tion of the Union Pacific Railway The 
yreat ents of our land. What 
iol ed this country Date and « 
cumstan lt ion of Kansas, Ne 
bras} Ix \ Colorado, Missouri 
na \] ] to the mion 

7. Gt phy.—Principal river in Nortl 
Ameri In sending livestock from De 
ver to Liverpool, over what lines or sy 
tems of railway may you ship it Bound 
New York, Penne ssec, Idaho Lox il¢ 
Glasgow, Mos Ww, Isthn u ( Pa ima 


Mt. Washi 


4 
Baltimors : 


rang Plymouth Rox ind Salt Lal 
City 

8. Physical Geography.—Why are Eng 
land and Oregon warmer than places in 
the lit latitude on the east coast of 
America WI it i storm center” and 
how does direction of wind differ there- 
rom at circut ne Why does fall- 
ing barometer indicate a storm Why 
does water boil easier in Denver than in 


} 


corey} 


Kansas City, and why is on top 


of a mountain than at its foot? Define 
and describe Torrid Zone, mirage, trade- 
wind, sheet lightning and volcano 

In addition to some such an examina- 
tion the candidate must pass a rigid physi- 
cal examination something like that re- 


quired for the army or navy 


intain a Night School for Employ ‘ 


On this system we consider it advan 
tag t p pprentices in som 
the branches of killed labor, as we have 
ound that it is productive of a better and 

ire efficient cl f help. Below I sub- 
mit statement showing present percentage 
) Py entices to different classes of killed 
ibor force 

Ma ] t 1S p cent b I 1aker > 
21 pe ent ry rs, 9 per 
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We rate our apprentices as follows: 

First year, 9 cents per hour; second 
year, 12% cents; third year, 16 cents; 
fourth year, 181% cents, and fifth year 20 
cents; at which time their apprenticeship 
terminates and they are all classed as jour- 
neymen, under the head which they served 
as apprentices. These rates are deviated 
from in cases of unusal ability, or stupidity 
and extreme youth. 

We have, during eight months in the 
year, evening drafting classes, presided 
over by a capable instructor employed by 
the company. The company also furnishes 
all small supplies for use at these classes, 
the pupils being put to the expense of pro- 
viding themselves with a minor set of 
drafting tools only, and while these classes 
are open to all employés, the attendance 
of the apprentices is made compulsory. 

We enter into no contract or agreement 
with our apprentices. 

G. W. STEVENS, 
Supt. M. P. 
Lake Shore & Michigan Southern R. R. 


23 
Require a Common School Education and 
Good Men. 

As a general rule apprentices are select- 
ed from the families of employés, and with 
rare exceptions none are given employ- 
ment except those that have had a com- 


7vain 


mon school education. 
* %* * TI am happy to say that 
amongst our best mechanics on the road 
are young men that have been educated in 
this way. We have several now filling 
positions of foremen of machine shops and 
round houses. We hold these positions 
out to them as an inducement to learn the 
business thoroughly. 
entirely satisfactory. 
WM. 


So far our system is 


GARSTANG, 
Supt. M. P. 


Two Classes of Apprentices. 

We take apprentices in our shops on 
different terms. We have a class of ap- 
prentices called our “regular apprentices” 
which are made up of boys, usually sons 
of our worthy employés, who are put in 
the shop and given opportunities to learn 
the machinist or other trades, their time 
We have 
another class of apprentices called “special 
who are graduates of techni- 
cal schools and colleges. These men are 
also given an opportunity to learn the 
niachinist’s trade, but on account of their 
technical training we are able to use them 
on work of an investigating nature and 
also give them a certain amount of special 
training in the draughting room. The 
term of apprenticeship of the latter class 
is not fixed, but depends largely upon the 
ability of the apprentice and the condition 
of business, and our need for men and op- 


o: service lasting four years. 


apprentices 


portunities of placing them in positions 
outside of the apprentice work. 
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We find it advantageous to employ ap- 
prentices, and consider workmen whom 
we develop in our own shops in general 
much superior to any class of workmen 
we can hire. They are thoroughly accus- 
tomed to our ways of doing work, they 
have usually interests identified with their 
fellow workmen and are consequently 
more reliable and steady than other classes 
of workmen. 

At present we have no agreement or 
contract with apprentices but simply take 
the ordinary legal form of minor’s release 
from their parents, in case they are not of 
legal age. 

R. QUAYLE, 
Supt. M. P. & M. 
Chic. & Northwestern R. R. 


 ] 
~~ 


un 


Two Classes of 


4 * * 


Apprentices. 

It has been the practice of the 
——— Railroad for a number of years to 
take into its service as apprentices, for 
the purpose of learning a trade, the sons 
of our own employés. In this way we 
have been able to get a continuity of ser- 
vice in our shops. These lads have, as a 
rule, a common-school education, and, if 
they have the ability, they are in time fitted 
to become sub-foremen or foremen of de- 
partments, and, possibly, master me- 
chanics. 

Besides these, we take into our service 
young men who have had a thorough 
technical education and have graduated 
from some standard technical school or 
college. These young men put at 
once into the shops, and remain there as 
long as we think it necessary, the time 


are 


depending somewhat upon their prog- 
They are then given an opportunity 
to become familiar with the work of the 


ress. 


drawing-room; put on the road as as- 
sistant in charge of locomotives; then to 
the test department, and possibly put upon 
special work. From these latter appren- 
tices are finally developed the officers of 
the road, and, if they have the natural 
ability, their education and training will 
fit them to hold the highest positions 
* * * * * + 


[One of the largest systems of railways.] 


Railroad companies are large employers 
of machinists, and no more emphatic en- 
dorsements of the apprenticeship system 
have been received than have come from 
the master mechanics and superintendents 
of railroads. We believe none of the larg- 
est systems fails to be represented in the 
table, except the New York Central & 
Hudson River Company, though some of 
the roads under the same control are rep- 
resented. The noteworthy fact in this case 
is, that every prominent railway system in 
the country takes apprentices to the ma- 
chinist trade. Some of them do not, we 
fear, teach the boys very thoroughly; but 
most of them do fairly well, and some of 
them do as well as could be asked of them 
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Practice of Builders of Mis- 
cellaneous Machinery 
Regarding Appren- 
ticeship. 

3 
Believe Apprenticeship to be Essential. 
* * * We make it a rule to give our 
apprentices full and complete opportunity 
to master all of the branches of the trade, 
and with but few exceptions, extending 
over a period of about ten years, have 
turned out first-class 

We have found it desirable in 
cases to let our boys acquire journey- 
men experience in other shops upon com- 
pletion of their trade, and this has usually 
* © + Tots 


proper conduct of the apprentice system 


mechanics. 
most 


produced good results. 


PRACTICE OF MISCELLANEOUS MACHINERY 
BUILDERS WITH 


APPRENTICESHIP. 


REGARD TO 


a 
= 

SD 

v 


Years. 






rtion of Pay 


or Require Bond. 





lake Apprentices 
Term 


1 General Electric, Co., 

Schenectady N.Y 
2 Thresher Electric 

Dayton, O XN , 
3* & 8 eee } } 4 
4 Hugo Bilgram, Phila- 

delphia, Pa ‘ 

* 7 * 


Cis 


6 Bethlehem Foundry & 
Machine Co., Bethle- 
ROM. PB .cciccsaes 

~ * * * a ila 

8 Taunton Locomotive 
Mfg. Co, Taunton, 
Mass..... — 

» Knowles Loom Works, 
Worcester, Mass......!.. 

1o Builders’ Iron Foun- 
dry, Providence, R. I 

11 Portland Co., Portland, 


Quincy, lil... 


13T. R. Almond, Brook- 
lyn. N. Y.. 
14 Walter Scott & Co. 
Plainfield. N. J | r | , 


15 Potter Printing Press 
Co., Plainfield, N. J 

16R. Hoe & Co,N.Y 

9? ¢ © pis i 

3B. F. Sturtevant Co, 
Boston, Mass 

19 Geo. B. Grant, Lexing- 
CO Fe sv acsecoess 


means a better. class of mechanics and 
higher order of workman generally, there 
can be no doubt. 

We hope you will be successful in arous- 
ing considerable interest in this matter, 
as we believe it is one to which there has 
not been given sufficient attention in re- 
cent years, and for the perpetuation of 
good mechanics, we firmly believe the ap- 
prenticeship system absolutely essential. 


* * * * * * 
4 
Both Employer and Apprentice Should 
be Free. 


While I do employ lads in my business, 
I make no written agreement with them. 











December 24, 1806. 


It is my opinion that perfectly free rela 
tion offers the best inducement to learn the 
trade, if the talent and willingness is pres- 
ent; and the sifting process, by means of 
which those better fitted for other employ- 
ments are rejected is, I believe, operative 
only under freedom. 

If it is found that a lad does take interest 
in his work, it is policy to give him as 
much opportunity to learn the trade as it 
is consistent with an economic manage- 
ment of the business. 

If he does not care to learn it, it is a 
waste of energy to hold him by articles 
of apprenticeship 

This 


experience 


view has been confirmed by my 
HUGO BILGRAM. 
Philadelphia, Pa 


4 


Volt Successful. 
I have as far back as fifteen and twenty 
years made contracts with apprentice boys, 
and to my best belief none kept their con- 
tract. When they were advanced so far 
that they thought they could earn a dollar 
more per week in another place, they went 
away, and it would have been too much 
trouble for me to get them back, and if 
I had forced them to come back by law, 
they would afterwards not have performed 
their work as they ought to, therefore, I 
let them go. Since that time I have taken 
about a dozen and none of them served his 
full time. 

This was my experience. I have, how- 
ever, been conversing often with people 
from country places where they cannot 
run away from one place to another so 
easy, and they tell me that they do a great 
deal better with them, stay in most cases 
the full time and work quietly along. 

* 


New York. 


6 
Schools Cannot 
Mechanics. 


Trade Make Good 


We think that the boy who has received 
a good common school education, and 
then goes as an apprentice to a machine- 
shop, having a variety of work, will ulti- 
mately prove the better mechanic than 
one who simply goes to a trade school. 
On the other hand we do not wish to 
say anything which would discourage the 
promoters of trade schools, as they in 
their turn tend to elevate a boy’s idea of a 
trade and give him a sufficient taste of it 
to enable him to decide if his talents run 
in the direction of mechanical pursuits. 
BETHLEHEM FOUNDRY & MACH. CO., 
F. Conlin, Mgr. 
Bethlehem, Pa. 


8 
Works Well and is Believed In. 
The machine shops of this corporation 
considered as in a ‘all 
We do a considerable 


may be sense 


round” sh« ps. 
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amount of jig work, it is true, but we also 
have a great variety of work, and there 1s 
a certain amount of it to which jigs cannot 
be applied. Moreover, we are the only 
fully equipped jobbing shop in this city of 
28,000 inhabitants, and we get the largest 
part by far, of all the general repair work 
that is done for a good many miles around. 

Our range of work is from the highest 
grade of printing presses, to snow plows 
for electric street railways. 

We take apprentices in pretty 
numbers and find that they fit into our 
We 


have no written contract with the boys, 


large 
scheme in a very satisfactory manner. 


but each apprentice enters, after a clear un 
derstanding through a conversation with 
the foreman, that he is to work 3,000 hours 
to make a complete year of his term of 
When he 


hours, we give him a paper containing the 


service has completed 9,000 


simple statement that he has completed 
this course, and we take pains at that time 
to state as nearly as we can, whether or 
not he has completed it in a satisfactory 
and creditable manner 

For the first year, the boys get 70 cents 
a day, 85 cents the second year, and $1 
the third year. 

A good proportion of the apprentices re 
main with us a year or more after they 
have served their time. We usually keep 
one or two apprentices as assistants to the 
engineer in the engine room, and usually 
find some 


one amongst the boys who is 


anxious for just that training 
We use these apprentices in connection 
We follow 


the piece work system as far as possible 


with our piece work system. 


in our shops, letting work out to contrac- 


tors, who employ apprentice labor very 
largely. 
We may remark incidentally that we 


conduct our piece work system upon the 
assumption that the men are entitled to 
make something more than the best of day 


We do 


not pretend that the system we are follow- 


wages, if they work by the piece. 


ing is without its difficulties or its defects, 
but it seems to suit our case as well as any 
thing which we have yet been able to dis 
cover. 

We 


lished results of your investigation, and 


shall read with interest the pub 


take pleasure in giving you whatever assis- 
tance the foregoing may render 
TAUNTON LOCO MFG. CO., 
Wm. R. Billings, Treas 
Taunton, Mass. 


9 
Tried Apprentice ship and Gave it Up. 
Regarding apprentices, for several 


years we have declined taking them, as 
some of the last we did have worked about 
a year and left, and let themselves as hav- 
ing learned their trade at our works, which 
was no great honor to us, and we there 
fore stopped taking them. Again, our 
work is jobbed out in such a way that an 
apprentice would have hardly a fair shake, 
as the job hands employ a good many boys 
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and keep them on the same thing month 

month. 
KNOWLES 

Worcester, Mass 


alter 
LOOM WORKS, 
Merriam. 


10 


Entirely Satisfactory. 


We employ as many apprentice boys as 
and are of the 


truct, 


we can properly in 
opinion that it is much to our advantage 


to do so, for we have found that, as a 


rule, our best and most skilled men are 


those who have learned their trades in our 


shops. We believe that our freedom from 
labor agitations of any kind is, in a large 
measure, due to the home feeling and in 
terest which our apprentices and graduate 

apprentices have in our shops 

BUILDERS IRON FOUNDRY, 
R. A. Robertson, Treas 
Provide R. | 
ll 

Thinks There Shou an Agreement 

mda ft dear Servi 
* We have no written § ayree- 
t with t boy it we expect them 
to stay during three years, and boys so 
received afr give opportunity to 
work on the t classes of tools 
ind wl f work p ble Per- 
sonally, I d not b eve that thre« years 
s a sufficient term of apprenticeship, and 
believe that tive y vould be far better, 
both for the tl en and the 

mechanic arts 

It would be very difficult to bind an 
apprentice down to any hard and fast 
agreement without some united action on 
the part of machinery builders, as at pres- 
ent, if it is desired to have the apprentice 
submit to an agreement, we are at once 
confronted with the fact that they can go 
elsewhere and serve without it; but, never- 
theless, I believe that all apprenticeships 


should be served under an agreement 
PORTLAND CO., 
James FE. Greensmith, Gen. Mgr 
Por nd, Me 
I2 
Not Wuch Opportunity for Apprentices, 


Svsleom 


\s we are largely interested in manu- 


lacturing specialties, we have concluded 


that it is not fair to take regular inden- 


tured apprentices, where the facilities for 


teaching them the entire line connected 


with the machinist trade was so limited 
so we have taken boys, giving them a ma- 
chine and paying them what they could 
earn without regard to any particular in- 
structions beyond that. 


We 


whom we 


have, however, some apprentices 


the 


our business, that are selected 


move through various 
branches of 
from the brightest boys in the manufac- 
turing department 

In our foundry department, the trade 
union which controls the foundries in this 
city allows us but one apprentice for each 


eight journeymen, and an extra one for the 
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shop, but with these we have no regular 
indentures drawn up. 

We recognize the necessity of the in- 
struction in our trade, and do not believe 
the machinist trade can successfully be 
learned in our technical schools, on ac- 
count of the limited time given to so many 
varied branches in the business. We 
recognize the trouble and already find that 
it is difficult to get men who are expert 
in the different branches of the trade. 

GARDNER GOVERNOR CoO., 
J. W. Gardner, Supt. 
Quincy, Ill. . 
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Cannot Do Justice to Apprentices and 
Does Not Believe in Binding Them. 


I do not believe in any system which 


binds a boy to a term of years, for the 
reason that an irreparable mistake may be 
made as to his fitness for the business. 


The first years of a boy’s life have much 
to do with the balance, and the first three 
o1 five years of youth passed in any occu- 
pation, will do more than anything else 
could in the way of keeping him to such 
occupation throughout his life; whether 
it be suited to his predilections or not. 
This, to me, seems to be the most impor- 
tant of all considerations. 

My business, being the manufacture of 
patented specialties, makes it impossible 
for a boy in my employ to learn the ma- 
chinist’s trade. It would be a great in- 
justice under such circumstances for me 
to take an apprentice with the understand- 
ing that he learn the trade. As 
manufacturing is at present conducted, a 


could 


large percentage of it is similar to my own. 
I know of instance where a boy in 
England was kept for seven years turning 
My own experience 


one 


up governor balls. 
as a boy was for several months somewhat 
similar. 

My practice in regard to boys, is to 
advertise, and select such as seem to be 
the most promising. It does not take 
long to weed out those who are not suited, 
and it does not pay to dismiss those who 
are. When tired of the 
routine work, they seldom find difficulty 
in procuring employment in other shops; 
and, as the lessons taught them as to pre- 
cision are perhaps of more importance 
than any others in the 
machinery, they possess at least a funda- 
mental understanding of the requirements, 
if not a complete knowledge of how to ac- 
In this connection I may 


these become 


manufacture of 


complish them. 
make mention of the complete ignorance 
of most of the boys with whom I have 
come in contact, of the simplest geometri- 
cal terms; diameter, circumference, right 
angle, ete., etc. On one occasion I put 
the question, ‘What is the diameter of a 
circle?’ to four boys of about eighteen. 
Not one of them could give the answer, 
although all of them had had a common 
school edyication in this city. 

Give the right boy a chance in any,shop, 
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if only for a few months, and he will 
surely find his way to learn the trade; 
while the wrong boy will just as surely 
find his place. Don’t chain either of 
them. 

T. R. ALMOND. 


Brooklyn, N. Y. 


I4 
Believe in Apprenticeship and that Trade 
Schools Cannot Take Its Place. 

It is true that many employers do not 
take apprentices and that trades’ 
unions interfere somewhat with appren- 
ticeship. We think that every well-regu- 
lated machine shop can use, to advantage, 
Trade 


also 


a certain number of apprentices. 
schools may be beneficial and useful in in- 
structing young men the rudiments of the 
trade, but they will not be machinists un- 
til by practice and experience, they be- 
come expert workmen. This can be done 
best by working with and among good 
machine 


tradesmen in a well-regulated 


shop. 
WALTER SCOTT & CO. 
Plainfield, N. J. 


15 
Not a Very Good Opportunity to Teach 

Them, but Believes in the Apprentice- 

ship System. 

Manufacturing a single line of work as 
we do, affords less opportunity for ap- 
prentices to gain an all-round knowledge 
of the business than a general machine 
shop does. 

Personally, the writer believes in the 
apprenticeship system, although in the 
present condition: of trade, and all manu- 
facturing, it is a question that is beset with 
a good many difficulties. 

POTTER PRINTING PRESS CO., 
D. E. Titsworth, Mgr. Wks. 
Plainfield, N. J. 
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Take Large Numbers of Apprentices. Be- 

lieve in the System and Maintain a 

Night Technical School for Them. 

We have in our employ from 200 to 250 
apprentices. These are all taken by regu- 
lar agreement to serve their time of five 
years, and they are not taken, as a rule, 
over sixteen years of age. A small sum 
of money is paid to them for the first 
year, which is increased every year of 
their apprenticeship. It is understood 
that, while the boys are bound to an agree- 
ment to do their apprenticeship under 
certain terms, we reserve the right to let 
any go who are insubordinate or show no 
aptitude whatever for the trade. Our en- 
deavor in teaching these boys is to make 
them not only good fitters and hand craifts- 
men; capable of doing good and accurate 
hand work, but to instruct them in the 
management of all the ordinary tools, 
such as lathes, planers, slotters, shapers, 
etc., used in a machine shop. 

Every boy is expected to attend, three 
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nights of each week, the night school 
which we keep open during the autumn, 
winter and spring months, in which they 
are taught mathematics, arithmetic, geom- 
etry, mechanical drawing, English, etc. 
By adopting this plan, which we have 
had in operation for many years, we turn 
out some very good and valuable work- 
men. Sometimes after graduating with us 
they go to other shops, to become con- 
versant with other methods. Although 
we do not insist upon their staying with 
us, as a rule a large portion of the best of 
the men always come back to us. This 
school costs about $2,500 to $3,000 a year, 
and we consider it money well laid out. 

R. HOE & CO. 
New York City. 

17 

Tried Apprentices, but Gave. Them Up. 

We do not take apprentices in our es- 
tablishment. 
has been that just as soon as an appren- 
tice, say in the foundry, learns enough to 
be of more use than bother in the place, 
he generally walks off (and we can’t stop 
him, and wouldn't if we could), and applies 
for a place as a molder; if he gets work, 


Our experience in the past 


he remains until he is found to be of little 
or no use, and then being dismissed, he 
goes to another place, and so takes the 
rounds, of no use to himself or anybody 
It is a discouraging state of affairs, 


Has 


else. 
but that has been our experience. 
anyone else reported the same? 

* 


New York City. 
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Does Not Believe in Apprenticeship. 

I never employ apprentices. You don't 
catch me trying to teach the trade to any 
cub who does not want to learn it. Ifa 
boy shows an aptitude for the business 
he has every chance to push himself ahead 
and, in making promotions, we pay no 
attention to the barber shop rule of “first 
come, first The smarter boy 
will get in first every time. 

GEORGE B. GRANT. 


served.” 


Boston, Mass. 


Some builders of machinery, equal in 
importance to any of those classified under 
the various headings, could not well be 
classified, and we have therefore placed 
them together in the preceding tables and 
excerpts. One of the most thorough- 
going systems of apprenticeship in the 
country, perhaps, is that of R. Hoe & Co., 
who for many years have given this matter 
a great deal of attention, and have main- 
tained a night school for apprentices, who 
are required to attend as part of the course 
of instruction. This is the more remark- 
able in view of the fact that it is done in 
a city where the apprenticeship system 
has fallen into more general disuse than in 
any other, perhaps, and in which it has 
been declared there is no such thing as an 


apprentice. 
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The Position of Trades Unions on 
the Apprentice Question. 

In some discussions of the apprentice- 

ship question the influence of the trades 

We there 


fore give below official statements from 


unions has a prominent place. 


the only organizations we know of which 
What 
this influence is can be best gathered from 
the letters which precede this. We asked 
James O'Connell, Master Ma 
chinist of the organization known as the 
International Machinists, 


to state the posit organization 


exert any influence in the matter. 


Grand 


Association of 


on of the 


he represents, and print below his reply: 


Office of the Grand Lodge International 


Association of Machinists, 


Chicago, Ill., Dee 1896. 
Editor American Machinist: 
Judging from your favor under recent 


date, in which you express the wish that 
I contribute something to your proposed 
discussion of the Apprenticeship ques 
that | 


speak from the trade union standpoint, or 


tion, I conclude am expected to 
as the subject is looked at by our 
tion. If 
much pleasure to do so. 


associa 


such is the case, it affords me 


One of the I 


lanks in the platform of the 


International Association of Machinists 
reads as follows: 
the establish- 


ment of a legal apprenticeship of four (4) 


“To endeavor to secure 


years.” 


Having this embodied as one of our 


vital principles, it is but reasonable that 


we be asked on what we found this de 
mand; 


come to the conclusion that this demand 


by what train of reasoning we 


is just and equitable. In reply and in de- 
fence of this plank in our platform, I will, 
as briefly as possible, give our reason for 
its existence. 

The trade union movement is accused 
arbitrary in its decree when it 
a certain limited number of ap- 
shall be taught a certain trade in 
time, and it is claimed that any 


of being 
says that 
prentices 
a certain 
attempt to regulate the number of appren- 
tices so employed is unjust, un-American, 
and not based on equity; as Young Amer- 
ica hasan inherent right to pickand choose 
whatever trade he sees fit, no matter what 
protest may arise, or who makes the pro- 
test. 
these grounds are but superficial thinkers, 


Those who make this accusation on 


have not gone deep enough, or are pe- 
cuniarily interested in the continuance ot 
the lax apprenticeship rules as they are at 
present in existence. 

Perhaps it would be well—for the sake 
of brevity and lucidity—to state under 
three heads the reasons why the trade 
strict apprenticeship 
system, then briefly dilate upon the same 
Therefore the following propo- 
sitions are submitted: 

First—It would restrict the number of 


unions demand a 


seriatim. 


boys apprenticed to a trade. 


Second—It would give a _ reasonable 
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guarantee of proficiency in the journey- 
men. 

Third 


ing conditions, for t1 


It is good policy, under exist 


ade unions to advo- 


cate an apprenticeship system as a meas- 
ure of reliet 

1st. The number of apprentices taught 
a trade is a very important factor as to 
what the ability of the journeyman shall 
be, and what remuneration he shall re- 
ceive in the sh ipe Ol wages Where there 
is no restriction to the number of boys 
brought into a shop for that purpose, no 
attention is paid to teaching the individual 


the perfection necessary to qualify for and 


s mechanic. Hence, 


constitute a first-c] 


instead of turning out properly equipped 


men qualified to fill the average positions 
Tn 


a great 


many 


chanical botches are thrown the mar 


ket 


This is unjust to 


on 


n, who finds himself 


the 


at the close of his 


young journey! 


pprenticeship thrown 


n oliutt ] mM) t ’ 1 7, | f ? 
ona giutted marke and possessed OT 1n 


ferior ability to compete in the same. If 


his qualifications are such that they debar 


him from regular employment, still there 


are enough such men to check and prevent 


a regularly qualified man from receiving a 


just remuneration for his labor; and in 


} 


strained rel: 


employer and employe, the n an of 


the event of itions between 
poor 
ibility becomes a menace to the one who 
is qualified, used as a weapon to subju- 


gate him, without consideration as to 
ability. 

From this standpoint we therefore say 
that a healthy limitation of the number of 
boys taught a trade is beneficial to all— 
the employer, the journeyman, but par- 
ticularly to Young America. 

2d. The apprentice is entirely dependent 
upon the journeymen of the shop where 
he is serving his time to be shown the 
how, why and wherefore of the trade in 
which he wishes to qualify—not to mas 
ter, as masters of ability are very rare in 
that of 
there are a great num 
the 


the 


all trades, especially so in ma 


chinist. So where 


ber of apprentices in proportion to 


number of journeymen employed, 
chance of a boy getting a fair show is re 
duced to a minimum; worse, for it is an 
impossibility for a journeyman to turn 
out a fair day’s work, pestered most of his 
time in a vain endeavor to teach numer 


ous boys of no adaptation a trade for 


which the majority show no inclination. 
He might stretch a point in one or two 
cases—very seldom—because it is a notice- 


able fact that where there is a great influx 
of boys into a shop, the journeymen, as a 
rule, pay little or no attention to the edu- 
the the 
mechanical 


cation of apprentice in many 


“kinks” necessary to pro- 


ficiency. From this standpoint the prac- 


tice of having too many apprentices in 


a shop is detrimental to the development 


of skil 


as master mechanics. 


3d. In this period of competitive con- 


when even semi-cannibalistic advan- 


tage S ta $s 0 r another, 
t is necessary i p wards self- 
preservation that no opportunity be ne- 
glected that would be conducive to that 
end. As long as th tate of affairs exists 
what would change ynditions is 
out < p ¢ ) lust, 
not only for sak s members, but 
for the sake ts yr it battles for 
i nsist t ts power 
towards lin the r of appren- 
tices taught. Numl t < is a 
sig ) I ¢ i trade 
requiring a rticular I], the wer the 
number t] ‘ t profi 
ciency | rea he wages paid to 
those employed St ron rically 
bec k \ l ri 
ly b I \ ymiic 
I Y \ } ty 
the ( vhy yn 
\ f ap 
pre \ pon the 
matter. « be su 
1 eat 
( p ust 
I { es 
he Int Asso Ma- 
chinists proy just and equitable 
b l pirant to 
pp ( p ir craft should 
undergo a probationary period in the shop 
to ascel whi I natural endow- 
W gpive rea onable 

pro ‘ dl d ble esults 
It prop hat 1 hould have a com 
mon schoo! education, as it is a notorious 
ict th over hity per cent. ol those who 
attempted to pass the civil service exam- 
ination as machinists in this city lately 


have failed, and the majority of those who 


did pass, did so with a very poor percent- 


age: due mainly to want of education 


It proposes that one apprentice be al- 
lowed to five journeymen, with one addi- 
say, of 


tional for each shop. On a basis, 


200,000, this would give an army of! ap- 


prentices of at least 10,000 per year, plus 


one to each shop—enough to keep the 
market stocked without any fear of a 
dearth of mechanical skill 

It proposes that each boy—aiter giving 


satisfaction during his probation of at 
least six months—shall be indentured for 
a period of four years; that he shall be 
over sixteen and under twenty-one years 
of age; and that the employer—company, 
corporation or | ite individual—shall 
be equally bound with the boy, to teach 
him the trade as practiced by him. This 
would reduce incompetency to a mini- 


to having a 
We recog- 
not 


mum and act as a preventive 


numerous class ol runaways. 


the fact that an 


much of a wealth producer until the latter 


nize apprentice 1s 


part of his “time,”’ and should he leave 
without completion of the same, it is at a 
loss to the employer It is noticed also 


that the boy who is regularly indentured 
s as the one who is 


leak 


is not near so carel 


stop] no nN expensive 








1202-34 


recognized by all observant employers— 
spoilt work. 

In conclusion, I would like to say that 
it has been my experience on numerous 
occasions, when called in my official ca- 
pacity to adjust grievances arising from 
the wage question, to be told by employers 
that they would have no hesitancy in pay- 
ing more wages if the men were worth it, 
but they were, as a rule, a lot of incom- 
petents. To test their sincerity, I have 
suggested to them that the only true way 
of getting competency was in the limiting 
of the number of apprentices, and _ par- 
ticularity in their training. Except in rare 
instances, my suggestions were met with 
anything but appreciation. So until they 
show a disposition to assist in training 
mechanics as they ought to be trained, I 
am forced to the conclusion that their cry 
of non-competency is only an excuse for 
their not paying the “hire of the laborer.” 

Respectfully yours, 
Jas. O'CONNELL, 
Grand Master Machinist. 
4 A 6 


The Iron Molders’ Union on Ap- 
prenticeship. 

We asked also Martin Fox, chief officer 
of the Molders’ Union of North 
America, to state the position taken by 
that organization on the apprenticeship 
question, and have received the following 
reply: 


Iron 


The attitude of labor organizations, 
generally speaking, on what is known as 
the “apprentice question” must be con- 
sidered from two objective points; the 
one, the desire of the members of those 
organizations to surround the apprentice 
with such conditions as will best promote 
his acquirement of a thorough knowledge 
of the trade; and the other, their desire to 
so restrict the supply of mechanics as will 
insure to them a fair remuneration for 
their labor and continuity of employment. 

The first of these propositions is one 
whose merit is so apparent that it need 
hardly be defended; but, as all who have 
given the question any study well know, 
the apprentice in these days requires some 
such interest to be taken in his welfare, 
or it would, in very many instances, be 
sadly overlooked or disregarded. The re- 
lations of master and apprentice have been 
modified in sympathy with the radical 
changes in methods brought about by 
modern industrialism. Time was when 
the apprentice was a part of his master’s 
household, but such relations have long 
ago passed away, and now he is only a 
minor part in a great combination. 

Machinery in nearly every branch of in- 
dustry has so revolutionized what were 
known as trades that in many respects 
they are trades no longer, and the skill 
required of those who follow them has 
been reduced to a minimum; in truth, we 
might go further and say that the rapidity 
of inyention is calling for a degree of 
adaptability in a man that would place 
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him in that class popularly termed “Jack- 
of-all-trades.” 

The trade of iron-molding, to which I 
will more particularly apply my remarks 
(and here it may be well to interpolate— 
that branch of it known as machinery and 
jobbing molding, as being more closely 
allied to the machine shop than the other 
branches), either from the inherent diff- 
culty of successfully applying machinery, 
or the lack of attention bestowed upon the 
foundry by the inventor, has suffered less 
in this respect than many others, so that 
the apprentice question in this trade is 
free from many of those complications 
found in others. But while we have less 
to complain of from the innovations of 
machinery, specialization and keen com- 
petition have combined to affect injur- 
iously the supply of first-class mechanics. 
They have developed a habit on the part 
of the foundryman to treat the apprentice 
with a view to the monetary end of the 
transaction, and with but small regard to 
the interests of the apprentice as a me- 
chanic of the future. To such an alarm- 
ing extent has this practice prevailed in 
the foundry, that it is becoming a com- 
mon saying that a molder must learn his 
trade after he has served his time; in other 
words, that he must steal a knowledge of 
his trade during his subsequent wander- 
ings. 

Such a state of things is looked upon 
by all trade unionists as a distinct but 
remediable evil, and they maintain, and I 
believe with justification, that the appren- 
tice’s rights should be better protected. 
To accomplish this they advocate the 
adoption of some binding form of inden- 
ture having the force of law, which will 
guarantee to the apprentice, on the one 
hand, adequate opportunity, for a specified 
number of years, to acquire a thorough 
knowledge of his trade, and will insure 
to the employer, on the other, continuity 
and fidelity of service. Such a system 
faithfully followed out by employers and 
supported by the trades union, would ef- 
fect a very material improvement in the 
skill of the American when 
compared with the product of the present 
unsystematic and slipshod method. Any 
movement in this direction, I feel assured, 
would command the hearty co-operation 
of trade unionists. 

And now we come to a consideration 
of the second point, viz., the restriction of 
the supply with a view to maintain wages 
and continuity of employment. Trades 
unions endeavor to accomplish this re- 
striction by limiting the number of ap- 
prentices in a shop to a certain specific 
ratio to the journeymen employed. 

To defend this attitude of trades union- 
ists to the youth of a nation, according to 
the highest ethical standard, is manifestly 
impossible; for it implies a disability upon 
a less favored portion of the community, 


mechanic, 


who, by every law of God and man, should 
be entitled to equality of opportunity. But 
might not the same objection be urged 
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against those who impose restrictions 
upon the foreigner who would sell his 
goods in our market, or against those who 
from time to time have sought to exclude 
foreign immigrants from our shores? 
The principle is the same in each case— 
the best interests of those imposing the 
restriction are sought to be attained, and 
trades unionists have been forced by cir- 
cumstances to adopt it as a means of pro- 
tection against the tendency towards an 
extremely low social condition. 

But we have other arguments in defense 
of this attitude besides that of necessity. 
It has been plainly demonstrated that 
where no such restrictions can be en- 
forced, the employer adopts the policy— 
with exceptions, of course—of taking on 
as much cheap or boy labor as he can con- 
veniently handle; and as this is done solely 
to cheapen production and give him an 
advantage over his competitor, the ap- 
prentice is instructed on such lines as will 
make his labor the most profitable. The 
result is that the boy is not taught the 
trade, and when he arrives at manhood 
and will not work for small pay, he is un- 
ceremoniously sent adrift upon the world, 
a “botch” mechanic. In contrast to this 
is the fact that where shops are under 
union restriction, all due allowance being 
made for individual capacity, journeymen 
are turned out with a thorough practical 
groundwork of the trade they are to fol- 
low. 

It will be observed that the necessity for 
such restrictions by trades unions would 
be largely minimized were the legal indent- 
ure system in general use; for when an 
employer, on hiring a boy, undertook to 
give him a thorough training in the trade 
he elects to follow, it would manifestly be 
unprofitable for him to have too many 
such learners about him, and he would re- 
strict the number. 

Under the iniquitous and cruel condi- 
tions and tendencies of our present in- 
dustrial system, were mechanics not to 
adopt some such means to resist them, 
they would speedily be borne down to the 
standard of that great unorganized host 
known as common laborers; and surely no 
one will argue that the man who has spent 
several years of his life in acquiring skill 
as a mechanic, and is constantly required 
to maintain and improve that skill, is not 
entitled to better reward. 

Trades unions have not fixed the ratio 
of apprentices without careful computa- 
tion of the average death rate and the 
natural increase of the demand as trade 
expands, and the best proof of this is at- 
tested by the fact that there is not a trade 
that suffers from a dearth of journeymen; 
the contrary being painfully true. 

It is impossible in the limits of a brief 
article to do this subject complete justice, 
but as a trades unionist, I lay particular 
stress on a comprehensive and binding 
form of indenturing apprentices as being 
the surest way to maintain the standard 


of efficiency and skill required of the 
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American mechanic. Those of your read- 
ers who have access to the reports of the 
proceedings of the foundrymen’s associa- 
tions will have noticed that this very neces- 
sity has been recognized by foundrymen, 
and has received considerable attention in 
their discussions. The Western Foundry- 
men’s Association, with headquarters at 
Chicago, has gone so far as to draw up 
a complete form of indenture for each sub- 
division of the molding trade, that pos- 
sesses many commendable features, and is 
a fair indication that employers themselves 
are awaking to the desirability of paying 
closer attention to the education of the 
future mechanic. 

Trades unions are often charged with 
being selfish, un-American and arbitrary 
in this matter, and, on the face of it, it may 
seem so; but if these critics would stop to 
consider the motives underlying the policy 
of trades unions, they, being reasonable 
men, would be driven to admit that what- 
ever of selfishness and arbitrariness is in 
it is due to the complicated and unfair con- 
ditions surrounding modern society. 

MARTIN Fox. 

Cincinnati, O. 


A A A 


A Symposium by Naval Line 

fficers. 

We are not in the habit of looking upon 
the “North American Review’ as a 
humorous publication, but certainly some 
features of its December number are very 
funny when one understands the true in 
wardness of them. This number contains 
a “symposium” on “The Engineer in 
Naval Warfare,” and the symposium con- 
tains articles by no less important per- 
sonages than Rear-Admiral John G. 
Walker, U. S. N.; Captain A. T. Mahan, 
U. S. N.; Captain R. D. Evans, U. S. N.; 
and Lieutenant S. A. Staunton, U. S. N. 
This formidable array of line talent devotes 
itself to an attempt to show that those who 
contend that there are abuses in the Navy, 
and that Engineer officers do not get fair 
treatment, are mistaken, and that no one 
but a Line officer should be considered 
qualified to have an opinion on the mat- 
ter. 

The unconscious humor of these pon- 
derous articles will not, however, be ap- 
parent to those who are unacquainted with 
naval matters, and to the layman who has 
given the matter no attention they will 
seem, no doubt, to be very convincing. 
Their absurdity will be apparent to our 
readers, however, when the fact is noted 
that the burden of the song is simply that 
Naval Engineers want to assume entire 
control, or at least to have equal control 
of naval vessels with the Captain, and that 
such an ambition on their part is absurd. 

It is needless to say that Naval Engi- 
neers have never contended for any such 
All they have asked is that they 
affairs for 


thing. 
shall have 
which they are held responsible; that they 


control of those 


shall be so circumstanced as to be fre 
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from the present system of harrassing 
and nagging by which their lives are made 
miserable. It is on record that an officer 
of the deck has sent for the Chief Engi- 
neer of the vessel, and when the engineer 
had left his work and reported on deck, 
the officer said he wanted nothing, but 
“[ sent for you to show you that I could 
do 60.” 

It has happened that a Line officer has 
allowed a man from the Engineer depart- 
ment of a vessel to go ashore after per- 
mission to do so had been refused by the 
Chief Engineer, and in thus interfering 
with a matter with which the Line officer 
had no business to meddle, he took pains 
to humiliate and discredit the 
who was supposed to be responsible for 
discipline in his own department. 

We are all familiar with the Danforth 
case, in which a man was taken from his 


engineer 


position in the engine room by order from 
the deck, without the knowledge of the 
engineer, who was actually tried and pun- 
ished for protesting against such a fool- 
ish and outrageous abuse of power. 

It is against such things, and from over- 
work—130 officers of command rank to 70 
Chief Engineers—that the engineers pro- 
test, and that their friends the 
Navy are fighting and will continue to 
fight until justice is secured and _ this 
menace to the efficiency and safety of the 
Navy is removed. No such ponderous 
symposium as that presented by the Line 
—not touching upon the real cause of the 
difficulty, but intended only to deceive the 
general public—will avail anything for the 
perpetuation of the power of the “line 
clique.” But anyone who wants to see 
how ridiculous it is possible for a man to 
make himself in print, ought to read the 
article by “Fighting Bob” Evans, some- 
times disrespectfully called ‘Blowing, 
Bluffing Bob,” in which he easily proves 
himself the greatest modern naval com- 
mander, and declares almost in the same 
breath that the principal difficulty with our 
naval vessels springs from the fact that 
engineers who do not go to sea have too 
much to do with the design of their ma- 
chinery, and that educated engineers capa- 
ble of designing marine engines and ma- 
chinery should not go to sea and are 
“too much of a luxury for ship’s rough 
work,” 


outside 
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Horseless Carriages Sixty-Five 
Years Ago. 

It is interesting to-day to remember 
that nearly sixty-five years ago horseless 
carriages showed every sign of being the 
common method of traveling in London 
and the surrounding neighborhood; for 


although at that time restrictions had 
been put upon steam carriages in the 
country, these vehicles were quite a fa- 
miliar sight in the metropolis. The in- 


ventor was Mr. Walter Hancock, a Strat- 


ford man, who in 1831 brought out an 


omnibus of his own design, which was 


35-1203 


both elegant and in accordance with the 
comfort of travelers. Companies were very 
soon formed to work the “new idea,” the 
object of one being to run from Padding- 
ton to Brighton, and Hancock contracted 
to supply the necessary rolling stock. 

In a few years, coaches were regularly 
running from the city to most of the im- 
portant suburbs, but owing to bad man- 
agement the concerns did not last very 
long. In 1835 the journey from London 
to Marlborough (seventy-five miles) was 
performed at the average speed of seven 
and one-half miles an hour, and the jour- 


ney to Birmingham was accomplished in 


a much faster average time (about ten 
miles). This was not the highest speed 
that could be attained, however, for the 
records state that a vehicle carrying a 
number of passengers traveled a mile 
along one of London’s principal thor- 
oughfares at the rate of twenty-one miles 
an hour. It is well perhaps that this 


speed was only maintained for one mile, 
for even in 1836 it was a dangerous rate of 
traveling. No fewer than 
gers were carried over 4,000 miles by 
steam in the last few months of 1836.— 


12,700 passen- 


“Westminster Gazette 
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Death of David L. Barnes. 

David L. Barnes, the well-known con- 
sulting engineer, died in this city on the 
15th inst., the immediate cause of death 
being a severe surgical operation, though 
Mr. Barnes had of health for 
some time. He was born near Providence, 
R. I., in 1858, and was educated at Brown 
University and the Massachusetts Insti- 
His work had been 


been out 


tute of Technology. 
largely, perhaps mainly, in 
with the mechanical departments of rail- 
roads, and for some years he had been 
editorial staff of the “Railroad 

Mr. Barnes was especially able 


connection 


on the 

Gazette.” 
as an expert witness, and was often em- 
ployed in that capacity in important cases. 
He was a member of the American Society 
of Mechanical Institute of 
Civil Engineers (London), Western So- 
ciety of Engineers, Manufacturers’ Club 
of Philadelphia. Engineers’ Club of New 
York and other and 
had received the degree of Master of Arts 


Engineers, 


technical bodies, 


from Brown University. 
A A A 


A man in England is introducing a wax 
wire for venting cores. The wax wire is 
embedded in the cores while they are be- 
ing made, and in drying the core the wires 
melt and are absorbed by the sand, the 
left clear. 


fre cS and 


f 


channels thus being 


Being made in sizes from to 4 inch in 
diameter, the wax wire is suited to almost 


any kind of work, and being perfectly 


flexible it can be used in the most com 
plex and difficult work, while the cost ts 
not pr hibitive 
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Apprenticeship in American Ma- 
chine Shops. 

Some time ago a man walked into the 
office of a very machinery 
building establishment and inquired where 
he could obtain some good first-class ma- 
chinists—said he was in actual distress 
for lack of them and had found it impossi- 
ble to hire competent men. Upon being 
asked if he took apprentices in his shop, 
he said: “No; I do not. I can’t be both- 
ered with them, and they don’t pay.” 
Whereupon, instead of being helped to 
secure competent men, the hope was 
strongly expressed that he would not be 
able to secure any such men, and he was 
told that he did not deserve to have a good 
machinist in his shop. 

Some discussion which took place at 
the Detroit meeting of the American So- 
ciety of Mechanical Engineers showed 
that in the opinion of than one 
machinery builder at least, the Appren- 
ticeship question is still a very live one. 

In 1893 the “Century Magazine’ pub- 
lished a series of articles on Apprentice- 
ship, in which the position taken was 
that apprenticeship had been practically 
abandoned; the reason given being that 
foreigners controlled the trades unions, 
that (and 
sequently 


prominent 


more 


these foreigners con- 
the trades unions) 


having American boys learn 


and 
were op- 
posed, to 


trades. 
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This view of the matter has become 
quite prevalent with the general public, 
who know little or nothing of trades or 
of trade unions, except by reading of 
them in newspapers and magazines. We 
shall not say that it is not the correct 
with respect to and 
in some localities. Whether or not it is 
correct with regard to those trades con- 
cerned in it has 
been the purpose of our investigation to 
ascertain, and in view of the very great 
importance of the matter, most of our 


view some trades 


machine construction 


readers will no doubt agree that we are 
justified in devoting this the 
“American Machinist” to a full presenta- 
tion of the results. 

In making ad- 
dressed a letter of inquiry to 200 of the 
leading building establish- 
ments of the country. Of these, 116 re- 
plied, which is doing pretty well, con- 
sidering that an unusually bitterly con- 
tested political campaign was largely oc- 


issue of 


the investigation we 


machinery 


cupying men’s minds at the time, that it 
is difficult 
cases where no prospect of “business” or 


for some to answer letters in 


of direct pecuniary reward appears, and 
that in some cases directors of corpora- 
tions have prohibited officers from giving 
out anything whatever for publication 
without first submitting it to the board, 
leaving the what- 
ever, even with regard to matters from 
which no prejudicial results could pos- 


officers no discretion 


sibly accrue. 

It will be seen that of the 116 establish- 
ments replying, 85, or something over 73 
per cent., take apprentices, and that ot 
these, 79, or over 92 per cent. of those who 
take them, themselves as, in 
greater or less degree, satisfied with the 
system of apprenticeship. 

When we come to methods of handling 
the matter, we find considerable diversity 
of practice. Only 47 per cent. of those 
who take apprentices have any written 
agreement with them. Those who have 
such agreement may be disposed to deny 
that the others have any real apprentice- 
ship system worthy of the name. But 
the fact is that some of these shops having 
no written agreement with apprentices, 
and employing them under a verbal agree- 
ment, terminable at the will of either party, 
do, to our personal knowledge, give thor- 
ovgh instruction in all branches of the 
trade, so far as it is pursued in their estab- 
lishments. 

We think, however, that the weight of 
testimony is in favor of the plan of first 
taking a boy for a probationary period, to 
see if he is likely to be suited for appren- 
ticeship, and then binding him by con- 
tract for a definite period of time, retain- 
ing such small portion of his wages as 
will, towards the end of his term of ap- 
prenticeship, amount to a sum sufficient to 
induce him to remain, and to prevent his 
thoughts running to what might be 
gained pecuniarily by leaving before the 
com- 


express 


retained sum becomes payable by 
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pletion of the term. We hope that what 
we are here able to give of the facts bear- 
ing upon the matter may conduce to the 
more general adoption of a systematic 
plan. 

So far as we are able to discover, the 
trades unions influence worth 
speaking of on this question of appren- 
ticeship. Few letters refer to that phase 
of the subject at all; and practically none 
say that the apprenticeship system is at 
all interfered with by trades unions. One 
manufacturer, indeed, says that the Mold- 
ers’ Union restricts the number of appren- 
tices in the foundry, but allows sufficient 
for all practical purposes. 


exert no 


So far as we can ascertain, only two 
trade unions, among those trades which 
have to do with machine construction, ex- 
ert any influence whatever on the appren- 
ticeship matter, and we present elsewhere 
statements by the highest officials of these 
Whether the attitude of 
these organizations toward the question 
of apprenticeship is right or wrong, 
whether their influence is pernicious or 
present concern. 
We aim only to present the facts, and 
those who have such decided opinions 
one way or the other on this matter, or 


organizations. 


beneficent, is not our 


who wish to be intelligent regarding that 
phase of the apprenticeship 
should read these official statements. 

We have referred to the discussion of 
this subject by the “Century Magazine.” 
The articles published by this magazine 
have no doubt done very much to form 
general public opinion regarding appren- 
ticeship; and, owing to these articles, there 
are undoubtedly very many who think 
they know that apprenticeship is entirely 
abandoned in this country; that it has 
been abandoned almost solely because the 
trades unions are controlled by foreigners 
who do not wish American boys to learn 
trades; and, finally, that the only hope 
for the American boy, and for preventing 
the entire alienation of our mechanical 
industries, lies in the trade schools, such 
as were founded by Colonel Auchmuty 
here in New York. 

We have looked all through the articles 
in question for some qualifying phrase or 
statement which would except 
from this sweeping declaration some trade 
or some section of country. We can find 
On the contrary, we find such 
statements as the following: “In all sec- 
tions of the country, and in all trades, 
very few apprentices are allowed, and 
those that are allowed are taught as little 
as possible. The hostility of the unions 
to them is 7". ® 
American boys are growing up in idle- 
ness, and are filling our prisons.” These 
are declared to be “neither idle nor ex- 
aggerated statements. They are sober, 
solemn truths, with studied 
moderation.” 

Since no exceptions whatever are made 
to the statements, they, of course, include 


question, 


serve to 


none. 


well-nigh general. 


expressed 


those trades immediately concerned in 
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the production of machinery and all sec- 
tions of the country. 

It will readily be agreed that this, if 
true, is a serious matter. 
it is true in the trades of machinist, mol- 
der, blacksmith and pattern maker is 
shown by the letters and tables published 
in this issue; and since it is so clearly 
shown that these sweeping statements are 
not true with regard to the trades we are 
com- 
pelled to doubt their accuracy also with 
respect to other trades. 

The fact is that the “Century” articles 
were inspired by the late Colonel Auch- 
muty, who was an admirable gentleman, 
but was an enthusiast on the trade school 
matter, and 


To what extent 


particularly interested in, we 


are 


probably sincerely believed 


that all who doubted the fitness of the 
trade school to completely fill in every 
respect the gap left by the demise of ap- 


prenticeship were wilfully blind, selfishly 
interested or grossly ignorant. He lived 
in New York and anyone at all broadly 
acquainted with trade matters can easily 
perceive that his ideas were based upon 
found New 
York, where the conditions are peculiar 


things as he them here in 
and do not by any means fairly represent 
the entire country in this matter. 

This view is strengthened by the circum- 
stance that of those machine shops in New 
York City answering our letter of inquiry, 
the majority do not take apprentices at 
all, and the only prominent shop here 
which does is that of R. Hoe & Co. None 
of these seem to consider the influence of 
trades unions of sufficient importance to 
refer to. 

It is clear fron 
that, to the extent that apprenticeship has 
been abandoned in our trades, it has been 
chiefly due to the fact that modern meth- 


ods of manufacturing machinery do not 


the evidence pre sented 


so well adapt themselves to apprentice- 
ship. 
prenticeship does not pay so well as for- 


In other words, it is found that ap- 


merly, except in those cases in which some 
pains have been taken to adapt the system 
to present But at the 
time it is made clear that nothing like a 
general or complete abandonment of ap- 


conditons. same 


prenticeship has taken place in machine 
shops, and that apprentices can be and are 
taught the trades of machinist, molder, 
pattern maker, etc., 
and satisfaction to all concerned, even in 


with entire success 
shops where modern methods of working 
and management have been most highly 
developed, and we are convinced that in 
almost any shop where it is possible to 
learn the trade, it is possible to train ap- 
prentices, and can be made advantageous 
to do so. 

In conclusion, we may say that one of 
the important things clearly shown by our 
inquiry into the matter is the importance 
of first taking considerable pains to secure 
good, honorable, straightforward boys who 
have a taste for machinery and for me- 
treating 
these boys as not to lower their self-respect 


chanical matters, and then so 
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and ambition, but rather to build them up 

and help them to perceive the fact that 

there is 

worthy of the best efforts of the best men 
& eo A 

A great power plant enterprise is on 

foot at Massena, N. Y. the St 


scarcely any avocation more 


where 


Lawrence and Grass rivers flow side by 
side for some miles before joining, 
but the former at an elevation of fifty 
feet above the latter At one point a 


canal 3% miles long will develop 100,000 


horse-power at a cost of a million dollars. 
A A 6 

The report comes from Chicago that the 

Standard Oil Company and the Rockefel- 


lers have bought half a million dollars’ 


worth of real estate there and will erect 


the largest steel plant in the country, the 


total cost of which, it is said, will reach 


ten million dollars. 
a A * 

“his number of the “American Machin 
ist’ is unique in the fact that one subject 
practically fills it. It is an important sub 
ject, however, and we believe our readers 
will prefer to have 


befe re 


all the matter thus put 


them at once rather than have it 


scattered through a number of 


issues 


A & . 
We wish you, gentle reader, a Merry 
( | ristmas ind H py Ne W Ye ir! 
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Business Specials. 


Transient Advertisements 40 cents a line for 
each insertion under this head. About seven 
words make a line. Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. 

Gear wheels, gear cutting. Grant; see page 14, 
Brass pattern work. H. D. Phelps, Ansonia, Ct 

Forming Lathes. Mer. Mach.Tool Co.,Meriden, Ct, 

Milling Machs. Kempsmith Co., Milwaukee, Wis. 

Ideal Twist Drill Grinder. T. Hall, 853 B’way, N.Y. 

Engine Castings 4% to 2H. P. Finished boilers 
and engines. Grant Sipp, Paterson, N. J 

Capital wanted in wellestablished automatic eng 
business; liberal inducements. Engine, Am. Macn 

Unmounted Photos.— Bldgs... paintings, ete 
ple & cat. Ibe. Moulton Photo. Co., 

Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt, 38 Cortlandt st.,N.Y 


of High Class.—D. Walter 
Patent Cases, 111 Broadway, 
‘Brief History of Patent 


: Sam 
Boston, Mass 


Patent Soliciting 
Brown, Counsel in 
New York. Send for 


Legislation. ’ 
A A A 


Commercial Review. 


New York, SATurRDAY Evenina, Dec, 19TH 


THE STEAM POWER MACHINERY MARKET 


Much the same conditions prevail in the 
engine business as were reported in this 
ago. the 
freshness of surprise at not seeing a boom 


column four weeks Some of 
in trade after the election may have worn 
off, and attention is universally directed 
forward into the year 1897. 

Some sellers talk as if there may have 
been a little improvement since our last 
report, but others think, rather, that the 
market has become more quiet. A mem- 
high-speed firm, who 


ber of a engine 


makes a of following the con- 


for New York 


practice 


tracts that are given out 


ffice buildings, iniorms us that very littl 
in this line has been don during th 


month 


What we ha 


ve been saying may sound 
very discouraging, and yet it is not so 
necessarily. The outlook does not appear 
t } Iter 1 wer ' ter ] ie 
to have altered very materially he ap 
5 é, 


proach of the holiday season, of course, 
checks business when people’s minds are 
made up that trade must wait until that 


period is ove! Sellers 


expectancy that by 


spring an upward movement in the mar- 
ket will set in, and it is a question whether 
we ought to have expected more than this 
from the start. A factor which must now 
be considered, ywever, and which is a 
very uncertain factor to reckon upon, is 
the threatening complication with Spain 
sut Senatorial debates are powerful nat 


. ~ . sacl mat 
cotics tor such matters as a war s<« 


That prices are still kept near the bot 


tom notch may be inferred from an ane¢ 
dote told us by a Liberty street engin 
and boiler dealer. He uid he recently 
made a bid which by mistake was $200 
lower than intended, in a total of about 
$2,100, and yet did not get the contract 
If he had done so he would have lost all 

fit and have been $100 out of pocket 

EXPORT ITEMS 

here is inquiry for a vertical engin 

of about 75 horse-power to go to China 


said to be 
somewhat interfered with by increase of 
We have 


that an advance of 


Shipments to Mexico are 


freight charge heard a report 


amounting to 50 


rates 


per cent. has been made, but have not 
verified it 

\ daily paper reports that the C. W 
Hunt Company are to ship to Copen- 


hagen a plant for coal-handling machinery, 
when completed, will cost 


which, have 


$700,000. It is also authority for the state- 


ment that early next month bids on a 
door, blind and sash mill equipment for 
shipment to Brisbane, Australia, will be in- 
vited by an exporter. This is to be in 
English manufacturers. 
ma- 
Mel- 


ilia, and one to Honolulu, 


about to be 


competition with 
Eleven Me 


were recently 


rgenthaler 


Linotype 
chines shipped to 
bourne, Austt 
and four more art sent to 
Lima, Peru 

Finance 


and 


October, prepared by the 


The Monthly Summary of 
Commerce for 
Department, has 


United States Treasury 


appeared and shows that among the ex 
ports ol domestic merchandise the total of 
miscellaneous machinery amounts to $2,- 


425,437 


against $1,816,586 for October, 


The total for September, 1896, was 
A statement of the general exports for 
November, given out by the Bureau of 
Statistics in advance of the publication of 
the regular report, shows that, while the 
balance of exports as against imports for 
that month is large, the comparison with 
the corresponding month of last year is 
for October 


not quite so favorable as 
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THE IRON AND STEEL MARKET. Wanted-—-Superintendent for a machine tool 
' ; ‘ ‘ factory emploving about 75 men. Party must be 
Pig iron is not only dull, but the Price | competent to figure. design and improve machines, 
lacks firmness, and sales are made at handle men and produce work at a low cost; state 


lower rates than those ostensibly main- 


tained. 
Events of some importance have lately 
taken place among the iron and steel 


manufacturers The withdrawal of the 


price restrictions of the billet pool has 
resulted in sales being reported from Pitts- 
burg at least as low as $17 per ton, which 
The 
steel rail manufacturers have held a meet- 
ing, followed by the report that the price 
will be reduced from $28 to $25 per ton, 


1S $3.25 less than the pool price. 


and although subsequent denials of this 
have been made, it is probably, in sub- 
stance, true. The cut in billets is said to 
have influenced rails. 

The Mountain Iron Mine, Rockefeller 
property, on the Mesaba Range, has been 
leased for fifty years to the Oliver Mining 
Company, in which the Carnegie Com- 
pany is an important stockholder; which 
means an aggrandizement of the already 
enormous comprehensiveness and power 
of the Carnegie system. 

During the past week leading manufac- 
turers of bolts and nuts have been hold- 
ing meetings in this city, with the result 


Continued on page 39. 
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Help Wanted. 


Situation and Help Advertisements only in- 
serted under this head. Rate 30 cents a line 
for each insertion. About seven words make 
a line. The Cash and Copy should be sent to 
reach us not later than Saturday morning for 
the ensuing week’s issue. Answers addressed 
to our care will be forwarded. 


TO SUBSCRIBERS 


whose names appear on our subscription list, 
this paper will give two free insertions under this 
heading to those in want of positions. The adver- 
tisement to occupy a space of not more than five 
tines. Additional space or insertions must be paid 
for in advance at regular rates. 

Help Wanted—Good pay for leisure hours. 
W. Lord, Philadelphia, Pa. 


Foundry foreman open for position: A 1 refer- 
ences. Address Box 196, AMERICAN MACHINIST, 


Geo. 


Experienced man desires position as foreman in 
brass foundry; best references. Box 208, AM. MAcH 


Wanted—A foreman for a brass foundry; must 
thoroughly understand his business; best references 
required. Box 216, AMERICAN MACHINIST. 


Man of long experience desires situation as super- 
intendent or foreman of brass work; reference; 
temperate. Box 211, AMERICAN MACHINIST. 


Wanted—Pos. traveling; any line electric and hy 
draulic pr. transm’n machy.; exp. in mfr. and in- 
stallation; write for details. Box 197, Am. Macn. 


Tech. graduate with 4 yrs.’ experience in locomo- 
tive works, 1 as asst. superintend't of stove works, 
desires position; references. Box 195, Am. Macu. 


Mechanical DraftsmanWanted—One who has had 
experience and is capable of designing special auto- 
matic machinery for working iron and brass cast- 
iags. Address Box 210, AMERICAN MACHINIST. 


Wanted—Position by experienced foundry fore- 
man; can handle any number of men on heavy or 
light work on loam, dry or green sand; engine, ma- 
chine tool or general jobbing work. Address Box 
214, AMERICAN MACHINIST. 


Technical graduate, with 7 years’ experience in 
shop and in charge of design and erection of high 
speed engines and power plants, wants position as 
erecting engineer or draftsman; well qualified. 
Engineer, Box 61, Hartford, Conn. 


First-class mech’l dftsmn. is open for engagement 
as inspector, ass't eng’r or draftsman; thoroughly 
competent to est. system in dwg. room; tech. edu.; 
4 years’ heavy eng. work and power plants; Corliss 
especially; best of refs. Box 215, Am. MACHINIST. 





past experience in this line and salary expected 
Box 213, AMERICAN MACHINIST. 

Wanted—A young man as ass’t superintendent, 
who has arecord for turning out good work cheaply 
if given very best tools; manufacture engs.; loca 
tion, vicinity of New York; salary, approximately, 
$1,800; applicant state education, last salary, his- 
tory. D. R., 14 Lafayette Place, New York City. 

Mech. engr., 30 years of age, technical education, 
Cornell; apprenticeship, Bement, Miles & Co.; d'fts- 
man, Brown & Sharpe; designer. Pond Mach. Tool 
Co.; supt. and M. E, Appleton Mfg. Co., and gen 
man’gr, Campbell & Lell Co.,is open to an engage- 
ment in either a mechanical or commercial capac- 
ity. Box 218, AMERICAN MACHINIST. 


A A A 


Miscellaneous Wants. 


Advertisements will be inserted under this 
head at 30 cents per line, each insertion. Copy 
should be sent to reach us not later than Sat- 
urday morning for the ensuing week’s issue 
Answers addressed to our care will be for. 
warded, 

Cheap 2d h’d lathes & planers. S.M. York,Clev’d,O 
F. A. Welles. Milwaukee, Wis, 


Box 


Calipers & Gauges. 


Wanted—Carbonized wire for chain rivets. 
217, AMERICAN MACHINIST. 


All kinds of engines and machinery built to order 
New Jersey Machine Works, Newark, N. J 

Best and cheapest Bolt Header, made by Baushb 
& Harris Machine Tool Co., Springfield, Mass. 

Light and fine mach’y to order; models and elec- 
trical work specialty. E O. Chase, Newark, N. J. 

Special mach’y for manuf. of bicyelechains. Full 
particulars. Garrard, Ryland st., Birmingham, Eng. 

For Sale—Second-hand drill presses,engine lathes 
& planers. Dietz, Schumacher & Boye,Cincinnati,O. 

For Sale—Small gas or gasoline engine, 14% horse 
power, cheap. Perfection Manufacturing Co., 838 
Van Buren st., Chicago. 

We make a specialty of Shartle’s patent safety 
set collars. Prices low and samples free. Middle 
town Machine Co., Middletown, Ohio. 

We offer an exceedingly fine lot of first-class 
second-hand machinery, lathes, planers, shapers, 
drills, millers, screw machines, ete. Call, or get 
list 17B. The Garvin Mach. Co., 440 Canal st. N.Y. 

Wanted—An Idea. Whocanthinko some sim 
oo thing to patent? Protect your ideas; they may 

ring you wealth. Write John Wedderburn & Co 
Patent Attorneys, Washington, D. C., for their 
$1,800 prize offered to inventors. 





Automatic Solid Die Bolt 


THREADING 
MACHINES. 


Two Styles. Four Sizes. 
Send for Catalogue “A.” 
WEBSTER & PERKS TOOL CO. 


Cor. Spring and Monroe Sts., 


Springfield, Ohio. 


Columbia University 
in the City of New York. 








7 
SCHOOL OF CHEMISTRY, 
SCHOOL OF ENGINEERING, 
SCHOOL OF ARCHIT 
SCHOOL OF PURE SCIENCE. 


Four years’ undergraduate courses and spec- 
ial facilities for graduate work in all departments. 
Circulars forwarded on application to the Secre- 
tary of the University. 








CURTIS & CURTIS, 

66 CARDEN ST., BRIDGEPORT, CONN. 
Pipe Cutting and Threading Machinery, 
FOR HAND OR POWER, 

RATCHET DRILLS, RATCHET DIE STOCKS AND 
MALLEABLE IRON PIPE VISES. 





Correspondence desired with some well 
equipped responsible manufacturing company, 
in New England or New York State, with the 
view of placing an important contratt for man- 
ufacturing a new typewriting machine well 
backed with ampie capital. Address 

P.W. K., 
American Machinist Office 


FITCHBURG 
MACHINE WORKS. 


FITCHBURC, MASS. 









48 in. 
_ PLANER. 





To produce only tools which will give you the 
greatest return in QUALITY and QUANTITY of 
work, therefore, we manufacture and sell durable, 


UP-TO-DATE 


MACHINE TOOLS, 


With NEW FEATURES and NEW PATTERNS. 
LOOK AT OUR MACHINES 


Before you place your order, it cannot hurt 
you and may 


BENEFIT US BOTH. 


CATALOGUE FURNISHED YOU. 


ESTIMATES SPECIAL MACHINES. 


UPON 


HENRY CAREY BAIRD & CO., 


Industrial Publishers, Booksellers and Importers 
810 Walnut Street, PHILADELPHIA. 


¢#?- Our New and Revised Catalogue of Practical and 
Scientific Books, 88 pages, 8vo, and our other Catalogues 
and Circulars, the w nole covering every branch of 
Science applied to the Arts, sent free and free of post- 

etoany onein any part of the world who will fur- 
nish his address. 


. . 
Foundry Molding Machines 
STRIPPING PLATE MACHINES | 
PORTABLE AIR POWER MA- 
CHINES, using wood or metal spiit 

patterns, without stripping plates. 

WRITE FOR INFORMATION, 

The Tabor Manufacturing Co., Elizabeth, N. J. 


























3 Pike Street, 





A Golden Opportunity 


THese Daiits—NEW-—ar Specia. LOW Prices. 


3 20-in. Lever Drills. 

1 20-in. Sliding Head Drill. 

2 24-in. Sliding Head Drills. 

2 24-in. Back-Geared and Power Feed Drills. 


ALL BICKFORD MAKE— UNEQUAL‘ D FOR 
HIGH-GRADE QUALITIES. 


Wire Quick. 


iat BICKFORD DRILL & TOOL COMPANY, 


Cincinnati, Ohio, U. S.A. 








_—€—€—_§_{__<_—<_—e<errv—__eawereneeeeeessen eee 
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THIS LATHE COMBINES THE LATEST AND 
it a number ¢ ges have been made 
prices g y being reductions 
BEST IMPROVEMENTS eo the aerationy ate a alow 
4 Common carriage bolts, discount  in- 
reased O5&10 70K2 machine 
bo FO 70&10; machine 
) sw ( | 605&7 to 
7OX& 1 70& 
rom 7ONI2 7OK 2 \ 1 
75X17 to d50W5 
- : \ e ota coppe! 
= Pe) > OR Se os 
_ . t 7 5 
i ) ea | e was Il ents a 
pou b 11.30 probably more nearly 
I ( ly tool 
p w! | been 
) vel) 
Quotations. 








14 in.x 6 ft. Hendey-Norton Lathe 


With Improved Automatic Stop. 
@ee 


AUTOMATIC STOP 


it is durable, simple, indispensable. it will automatically 
stop the carriage in either direction. It is equally efficient 
whether feeding or thread-cutting, running up to a shoulder, 
boring to bottom of holes, or internal thread-cutting. No 
danger of spoiling either tool or work. It is a safeguard 
against accidents in either direction. 


CARRIAGE 


The carriage reverses in apron; no slamming of countershaft. 
There is no comparison between this lathe and the old style 
or common lathe. 


THREADS 


It has all threads in daily use with simple movement of lever. 


FEEDS 


Has all feeds in daily use with simple movement of lever. 
Send for Circular. 


THE HENDEY MACHINE COMPANY, 
Torrington, Conn. 


Agents for the Pacific Coast, PACIFIC TOOL AND SUPPLY CO., San Francisco, Cal. 


CHAS. CHURCHILL & CO., Ltd., London and Birmingham. 
Lurepean Agents, ; SCHUCHARDT & SCHUTTE, Berlin and Vienna. 
! EUGENE SOLLER, Basel, Switzerland. 





New York, Monday, December 2Ist 
Iron—American pig, tidewater delivery 


No. 1 foundry, Northern....... $12 00 @$13 00 
No. 2 foundry, Norther : 11 50@ 12 00 
No. 2 plain, Northern stevens Ca ae 
Gray Forge ‘ eee 11 00@ 11 50 
No. 1 foundry, Southern seseee 11 75@ 12 00 
No. 2 foundry, Southern ssasveves Gs Se a 
No. 3 foundry, Southern 10 75 @ 11 00 
No. 1 soft, Southern bweeses TL Oe a 
No. 2 soft, Southern.. : . WT@ 11 00 
Foundry forge, or No. 4 Southern 10 50 @ 11 00 


Bar Iron—Base-—Mil! price, in carloads, on dock; 
common, 1.10 @ 1.15¢.: refined, 1.20@1.50ce. Store 
prices : common, 1.40 @ 1.50c.: refined, 1.50 @ 1.80c. 

Tool Steel—Ordinary sizes, standard quality, 6@ 
7e., with some brands perhaps a lictle less; extra 
grades, 11 @ 12c.; special grades, 16c. and upward 

Machinery Steel—Ordinary brands, from store, 
1.65 @ 1.75e. 

Cold Rolled Steel Shafting— Base size in carloads, 
about 24c.; 234c. for smaller quantities from store 

Copper—Carload lots, Lake Superior ingot, 11.35 
@ 11%c: electrolytic, 114% @ 11\4c.; casting copper, 
11 @ 111 ¢e. 

Pig Tin—For 5 and 10-ton lots, 12.80 @ 12.90c., f.o.b. 

Pig Lead—In carload lots, 3.024% @ 3.05e., f. 0. b 

Spelter—In carload lots. New York delivery, 
4.15 @ 4.25¢., f. o. b., for ordinary brands 

Antimony—Cookson’s, 744 @ Théc.; Hallett's, 634 

D 6740 

Lard Oil—Prime city, present make, commercial 
quality, in wholesale lots, 40 @ 42c 


A Aa A 


Manutactures. 


J W. Dorr, Chelsea, Mass., is having a new factory 
built 
At Tacoma, Wash., Taber Bros. are to erecta 


new saw and planing 1 


The Damon Safe Company, Cambridge, Muass., 
are to erect a new building 

J. V. Tate & Co. are preparing to erect a large 
flouring mill at Chilhowie, Va 

At Victor, Colo., the El Paso Iron Works will add 
an iron foundry to their plant. 

At Jamestown, N. Y., John T. Hall & Co. have 
begun the erection of a towel factory 

At Logansport, Ind., the Bridge Constructior 
Company intend to erect a new building 

At Mt. Clare, Md., Messrs.Walsh & Bro. are build- 
ing an erecting plant for the B. & O. RL R 

The Newington Knitting Company, Newington, 
Conn., will make an addition to their plant 

At San Bernardino, Cal., H. A. Guernsey intends 
to rebuild his mill, recently destroyed by fire 

At Vernal, Utah, Mr. Hill and Mr. March are 
both interested in the erection of a smelting plant. 

At Braintree, Mass., large machine shops are go- 
ing up under the supervision of Mr. Henry Gard- 
ner. 

At Jamestown, N. D,, Clough & Anderson have 
arranged to erect new machine shops in the near 
future 

At Boulder Cafion, Colo., the Delano Mining & 
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Milling Company will build an immense ch!orina- 
tion plant. 

At Edgefield, S. C., the Edgefield Manufacturing 
Company is building quite an extensive addition to 
their plant 
Samuel Smith is having a 
which will be four 


Mass., 


shop erected, 


At Lawrence, 
new machine 
stories high. 
Pa., the Youngstown Forge Com 
manufacturing of 


At New Castle, 
pany is erecting a plant for the 
heavy forgings 

Mr. E. W 
ton, Mass.. 
trical supplies 


Gilmore is to erect a shop at So Bos- 
to be used for the manufacture of elec- 


Work has been commenced on the rebuilding of 
the Camden Iron Foundry Company's plant, which 
was recently burned. 

The Mossberg & Granville Manufacturing Com- 
pany have removed from Attleboro, Mass., to Sabin 
street, Providence, R. I. 

At West Newton, O., Mr. A 
ing a large addition to his plant, 
lot of new machinery. 

Mr. CC. R. Adams, of Ayletts, Va., 
and shops were recently destroyed by fire, 


R. Turner is build 
and will place a 


whose foundry 
has com- 
menced to rebuild again, 

Mayers & Sheek will erect a new building at 
Mances, which will be used for the manu- 
facture of tin, sheet iron, ete. 

The firm of Peart, Neilds & McCormick, Emporia, 
Va., whose plant was lately dstroyed by fire, will 
rebuild on a much extended scale 


Colo., 


Chicago, Ill , in 
for the 


The Douglass Binder Company, 
tend to erect a plant, probably at Irondale, 
manufacture of an improved binder 

Mr. Chas. H. Brigden is the inventor of a patent 
lock and is interested in the factory for their man 
ufacture at 67 Dock street, Yonkers, N. Y. 

The Fred. W. Wolf Company have prepared plans 
for a complete brewery to be built at Sacramento, 
Cal., for the Sacramento Brewing Company 

The Fairmount Steel Company, Philadelphia, Pa., 
will shortly make extensive alterations to its plant 
at Twenty-fourth and Spring Garden streets 

The Consolidated Railroad will erect at Berlin, 
Conn., an electric power station. Mr. John M. Hall, 
New Haven, is vice-president of the company. 

Mr. J. H. Holdeman, of Britton, So, Dakota, has 
purchased land at Sioux Falls, So. Dakota, on 
which he will erect a foundry and machine shop 
engine room, ete., of the Look 
Chattanooga, 
rebuilt 


The power house, 
out Mountain & Lula Lake Railroad, 
Tenn., recently destroyed by fire, will be 
immediately. 

The Drummondville Lumber Company's large 
saw mills at Forrestdale, Que., Canada, were lately 
burned down. It is the intention of the company 
to rebuild at once. 

The Newtown Electrie 
incorporated recently at Harrisburg, Pa. 
Chambers Newtown, Geo. E. Worstall, 
Hutchison and others are interested. 


tailway Company was 
Thos. P 


Jas. C. 


January Ist work will commence on the plant of 
the recently chartered Carlisle Electric Light, Heat 
& Power Company, in Boiling Springs, Pa. Heavy 
cables will convey the electricity to Carlisle. 

At Winona, Minn., a company is to be organized 
for the manufacture of the Otto gasoline traction 
engine. S. W. McLaughlin, of Grand Forks, and 
Gustav Jangen, of Philadelphia, are interested. 

A new factory will be erected at Seventh street, 
Brooklyn, N. Y., to replace the building recently 
destroyed by fire, and owned by Oscar E. A. Weiss- 
ner. An entirely new power plant will be installed. 

The Dobbie & Stewart Company, Niagara Falls, 
N. Y., have awarded the contract for the construc- 
tion of their mammoth brick foundry building to 
be located at Buffalo avenue and the Portage road. 


At West Springfield, Mass., it is reported that a 
new building will be erected for the purpose of 
manufacturing a new wooden pulley. Renben Me- 
Chesney and Willis Abbot, of Philadelphia, are in- 


terested. 





HARTFORD, 
@ CONN,., U.S.A. 


+ Pratt & Wbitmey Cs 


- MAKERS OF... 


= Fine Machine Cools. = 


€omplete Plants furnished for Bicycle, Typewriter, Gun and Sewing Machine Makers. Gauges and Smalt 
Tools for all Machine Work. Drop Hammers and Trimming Presses. Forging 
and Trimming Dies for all classes of work. 
280 Whitechapel Road, London, E. 
FENWICK FRERES & Co, 21 Rue Martel, Paris. 
Germany and Austria—SCHUCHARDT & SCHUTTE, 
joston—281 Franklin St. New 


SHELL AND SOLID REAMERS, 


WITH PAT. SPIRAL FLUTES. 


Arbors, Mandrels, Taps, Dies, Screw Plates, Tap Wrenches, Bolt 
Cutters, Drilling Machines, Etc. 
SEND FOR 


Wiley & Russell Mfg. Go. aces einai 
Che Principles of Mechanism __. 


By Prof. S. W. ROBINSON. 
325 Pages. 433 Cuts. Svo, Cloth, $3.00. 
JOHN WILEY & SONS, 53 E. 10th Street, New York City. 


‘ for a lathe? We 
-_ ARE YOU LOOKING are building them 
4 fz in various sizes 
ae «25 
— 


England—Bvuck & HICKMAN, 
France 
Berlin and Vienna, 
Chicago—42 and 44 South Clinton St. York—123 Liberty St. 














from g in. to 15 in. swing, in various lengths, toth engine 
and speed lathes. Our designs are the latest, while the 
workmanship, material and finish are of the highest order 
Our catalogue will tell you all about them, as well as 
of our planers, shapers and other tools 


SEBASTIAN LATHE COMPANY, 


117 & 119 Culvert St., Cincinnati, Ohio, U.S. A. 


STAR LATHES 


kkk 
Foot Power Screw Cut- 
ting, Automatic Cross 
Feed, 9 and 12" Swing. 
Send for Catalog B. 
Seneca Falls Mfg. Co. 


687 W ater St.,Seneca Falls,N.Y. 






9 to in Swing, 


CATALOGLE FREE. = 








DYER & DRISCOLL, 
PATENT SOLICITORS, 36 WALL ST., N.Y, 


Rew dAome, aff ™y polent roe ding 


book, Goth for ta and forssan Countries, 
Covtfimounls fore past fourteen yearn, 


————— 


WHEN YOU ARE OFFERED JENKINS’ or JENKINS BROS.’ DISCS 
that have Trade Mark same as cut, they are all right 
for high pressure steam. All others are imitations 
and you cannot hold us responsible. If you cannot 
get our discs from your dealer, send to us for them. 











JENKINS BROS., 71 John Street, New York. 
117 N. 4th St., Philadelphia. 105 Milk St., Boston, 





31N. Canal St., Chicago. 











THE BEST POWER HAMMERS 
ON EARTH. 


2 «izes in Helve, Upright and 
Strap Styles. 


ARES Ss 


BRADLEY 
HAMMERS 


Send for Prinied Matter. 


The Bradley Company 
Syracuse, N. ¥. 
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Milling Machines, 


Eight Sizes, Weighing From 1000 to 4500 Ibs, 


DESIGNS UP-TO-DATE, 
QUALITY THE BEST. 


Send for information specially interesting to 
all Machinists and Bicycle Manufacturers. 


KEMPSMITH MACHINE TOOL CO. 


MILWAUKEE, WIS., U. S. A. 


CU TING 


MACHINES, oO F F 


the Latest and Best. 


HURLBUT ROGERS MACHINE CO., 
SO. SUDBURY, MASS. 


German Agents: 
Schuchardt & Schutte, 
Berlin and Vienna. 








— Agents: 
Chas. Churchill & Co., Ltd., 
London and Birmingham. 











Miner & Peck Mfg. Co., New Haver, Conn. 
RELIANCE Steet Castine Co., Ltd., 


MANUFACTURERS OF 


HICH CRADE 


STEEL CASTINGS 


OPEN HEARTH AND CRUCIBLE. 
SMALL WORK A SPECIALTY. 


we" PITTSBURG, PA. 








THE WATERBURY 


FARREL FOUNDRY 
AND MACHINE CO 


nn.,U S.A 


Waterbury, Co BUILDERS OF 
MACHINERY 


FOR MAKING 


SILVERWARE 


6TEEL TUBE, BICYCLE PARTS, BRASS GOODS, STEEL GOODS 
AND HARDWARE, 





Roots’ Force Blast 
Rota ry Blower. For Foundries, Smith 


Shops, Pneumatic Tubes, Ventilation, Etc. 


Stow Speed, Positive Blast, Perfectly Balanced. 
Best Mechanical Construction. 





P,H. &F, M. ROOTS ( co, seal 
CONNERSVILLE, IND. 


NEW — OFFICE : 109 Liberty Street. 
ape gt —" 





PUNCHES , SHEARS, 
DRILLS.HAND BLOWERS, 
FORGES , ETc, x. 










7 
UNEQUALLED Cortlandt 
EFFICIENCY, DURABILITY, 

MINIMUM POWER 


A\S BUFFALO,MY. 
USA. 















Street. 


fa Force Co. © 
BuFFALo, NY. USA. 





UFFALO 
FORGE £2. 














ASBESTOS. 
SECTIONAL 
PIPE 
COVERINGS. 


Non-Conducting Gentees for ‘Steam and Hot Water Pipes, Boilers, etes 
AS 





SSsTos BorwESR CovEeERiwn 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Miliboard, Shoathings, Butding Felts, Fire-Proof Paints, Liquid Paints, 
sbestos onting 


S?7 MAIDEN LANE, N, Y¥- Jersey City, Chicago, Phitade!phia, Boston, London 


CRANES, TROLLEYS, PORTABLE HOISTS; OVERHEAD TRACK. 


SEND FOR CATALOGS. 















2343 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 


MARIS ‘BROS. 


Milling: anc 
Gear-Cutting 


Machines. 


Write for prices. 








50 Different sizes and styles. 


BRAINARD MILLING MACHINE CO. 


BOSTON OFFICE: 
156 Oliver Street. 





CHICAGO OFFICE; 


Works at Hyde Park, Mass. 14 5. Canal Street. 














be writing please mention this paper 








¥. ary ian x ¢ 
are # AOTATY iting ear : 
* ; 7 2 & 
: am OS acacia acetate ‘ 
t , S New, Heavy and specially adapted 

° <= Me for slitting or trimming iron or steel 

. ° plates up to 4 thick, .% 9 5% st tt 

& ; > a Aa aA 

. 2\ DETRICK & HARVEY MACH. CO 
x ‘wascaseseas| om, BALTIMORE, MD 





FLATHER & COMPANY, 


NASHUA, N. H., U. S.A. 


LATHES, 


SCREW MACHINES, 
PLANERS AND SHAPERS. 








The Flather Lathe, 22 inch. 
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BROWN & SHARPE MBG. CO. 
MACHINERY anp TOOLS, 


PROV'DENCE, R. | 





A NEW LINE OF 
AUTOMATIC GEAR CUTTING MACHINES. 


We have in process of manufacture a new series of four machines for Cutting 
Spur Gears. The smallest takes Gears to 26 in. diameter, 8 


and the largest taxes Gears to 64 in, diameter, 


in. face, 5 diametral 


pitch, 12 in. face, 2 diametral pitch. 
These machines. in speed and quality of work, are superior to earlier machines 
and in all respects are as satisfactory as our Milling Machines, 
The No, 3 are now in stock, and the other sizes are approaching completion. 


It is our custom to advertise « 
preliminary announcement by co 


ynly machines which we have in stock, but we are influenced to make this 
mplaints from purchasers of machinery that they are prevented from sending 


us their orders by our not stating that we are now making these new machines. 











WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


+ SCREW MACHINES 


=FiVE "a = 








IRON AND BRASS W: WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 




















THE POND MACHINE TOOL co. 
== MANUFACTURERS OF - : , PLAINFIELD, 


Metal Working Machine Tools. 


RADIAL DRILLS, BORING MILLS, PLANERS, 


LATHES, DRILL PRESSES, and all High Grade Tools, 
heavy and powerful, from latest and best desigus. 


MANNING, MAXWELL & MOORE, 


SOLE BALES AGENTS, 
Hl & 113 LibertySt.,NewYork. Tessa 


494 Teleph Bidg , Pittaburgh, Pa. 
60 South Canal St., Chicago, IIL 








Stuart’s Patent Gompression Wedge Coupling. 
REQUIRING NO KEYS. 


Have successfully stood the test for 9 years and are still being shipped 
on trial, or money returned if you want it. All sizes kept in stock. 


R, J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 










=M ILL oe, 


Engine Lathes, 
Planer Centers, 
Turret Lathes, 


Makers’ Tosset Lat 
ee athes, 
Lathes, ahs 


Special Machinery of all descriptions 


MANUFACTURED BY 


Fay § Scott, Dexter, Me. u.s.A. |CORU NDUM =: 


HOW WELL THEY WILL MAKE. 


and rough cote 


| Write for Catalogue “D.” 


Pattern 


° 
w 
r 
z 
< 
5 

2 








The kind that cut and wear. 
en per al ted for ream- 

poet. #e a irill and all 
mat chi ne t erin ding, wet 


“ARON AGE’ 1d wire 
web wheels for st nagging 
Send for Circular “ E.” 
VITRIFIED WHEEL COMPANY, 
WESTFIELD, MASS. 
London Agents, CHARLES NEAT & CO, 


EMERY ano 








Lathes. 


BUILT BY 


FirieLp Toot Co. 


LOWELL, 
MASS. 


oh 


PHOTOS, DESCRIPTION 
AND PRICE SENT ON 
APPLICATION. 








OF EVERY 


<Dr ; ScRIPTION 


AND Frau FS ppOSES™ \ 
g27N, UNION ST. CHICAGO. 
584 PEARL ST. NEW YORK, 








Who can think 
Wanted— n Fa of some simple 
thing to patent? 
our ideas, the peg bring you wealth. 
Write J OHN WE EDDERB RN & CO., Patent Attor- 
, D C., for their $1,800 prize offer 

and A. Of two hundred’ inventions wanted. 








ah 


Fine Grade Drop Forgings. 
WYMAN &(oRDON, 
WORCESTER, MASS. 





BORING 10 
TURNING 


MILLS, 






s H. BICKFORD, 





~~ LAKEPORT, N. H. 





JONES & LAMSON MACHINE COMPANY, SPRINCFIELD, VT. 


SEE PACE i4. 


FLAT TURRET LATHE. 





